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OF HEAVY DUTY, OILTIGHT 


Pushbuttons, Selector Switches and Lights 
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The new Cutler-Hammer Pushbutton 
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measures only 1342” in depth 
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with separate 


The new Cutler-Hammer Indicating Light 


winding transformer 


that measures only 1%?” in depth. 


New shallow-depth contact blocks; greater 
freedom of circuit arrangements; 
better design; better appearance; better performance. 
Get them first, get them fast, get them now. 


Once again the name Cutler-Hammer 
companions great achievement... 
an amazing and unique new line of 
heavy duty, oiltight pushbuttons, 
selector switches and indicating 
lights. There is nothing to compare 
with it. The feature that stands out 
above all is the new basic working 
unit, the contact block—and its 
counterpart for the indicating lights, 
the transformer or resistor. THIS 
NEW CONTACT BLOCK MEAS- 
URES ONLY 1-3/32" IN DEPTH 
BEHIND THE MOUNTING 
PANEL. A fact of amazing conse- 
quence for the vast majority of push- 
button users. 

Of even greater consequence is the 
greater degree of circuit flexibility 
this new design provides. With its 
contacts set side by side, ‘‘in parallel,” 
electrically isolated from one another 
..+you can apply one voltage on one 
set, a different voltage on the other. 
Or you can impress alternating current 
on one and direct current on the other. 
Each pair of contacts has its own 
actuating plunger; you can throw 
both simultaneously, or singly or in 
sequence. 

And you can add contact block to 
contact block, one behind another, 
easily, simply, swiftly, giving you 
virtually unlimited circuit possibil- 
ities. 

There is a complete range of oper- 
ators: standard or extended length 


pushbuttons, with regular or mush- 
room head; selector switches provid- 
ing maintained contact or momen- 
tary contact with spring return in 
either or both positions; key oper- 
ators providing in addition momen- 
tary contact that becomes maintained 
on key withdrawal. Pushbuttons 
available in 5 colors. All operators 
are chrome-plated for lasting beauty. 
Indicating lights have new wide-visi- 
bility lenses proved by light-meter 
reading to be most visible of all from 
any angle. Lights are available with 
resistor or separate winding trans- 
former. Transformer type with 6- 
volt bayonet lamp provides multi- 
plied lamp life where shock and vibra- 
tion prevail. 

These and many other features are 
fully described and illustrated in a 
bulletin just published. Write for it 
today or see the complete line at your 
nearest authorized C-H distributor. 
CUTLER-HAMMER, Inc., 1310 
St. Paul Ave., Milwaukee 1, Wis. 
Associate: Canadian Cutler-Hammer, 
Ltd., Toronto, Ont. 
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New shallow-depth contact block has elec: 
trically isolated contacts, allows different volt- 
age or different current on each pair of 
contacts, 
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Three separate contact blocks available; with 


1 NO and 1 NC contact; 2 NO contacts; o By 


2 NC contacts. 


Double pole contact blocks mount easily one 
behind another to provide unlimited circuil 
combinations. 
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Every type of operator: pushbutto”, selector 
switch and key operator. 


VISIT US at the PRODUCTION ENGINEERING SHOW Navy Pier, Chicago, BOOTHS 423 and 424 
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Engineer or Clerk? Editorial 


How can engineering talent be utilized to greatest advantage? 


Simplified Drafting By P. Sammarco and A. G. Barows 


Techniques and methods for saving drafting time and labor 


Scanning the Field for Ideas 


Dual speed control—expanded instrument scales—hydraulic locking—e!ectrcmagne’ic 


torque control 


Using an Outside Design Firm By C. F. Hotchkiss 


A practical approach to product development for small manufacturing companies 


Electrical Connectors By Laurence D. Shergalis 


How to select and apply power circuit types 


Flexural Strength By L. H. Symes 


A simplified method for determination of bending strengths for different materials 
and section shapes 


Titanium Fasteners By John Van Hamersveld 


Preliminary results and conclusions of an extensive design evaluation program 


Epicyclic Gear Systems By Robert N. Abild 


A simplified approach to selection and design of single and multiple-output planetary- 
gear systems 


3-D Mechanisms By F. R. Erskine Crossley 


Basic types and cheracteristics of conic quadric linkages 


Dynamic Sealing By Clarence Johnson 


Design considerations in the selection and opplication of O-rings 


Special Miniature Bearings By R. H. Carter 


Design and application idecs for nonstandard bearing assemblies 


High Impact Shock By B. F. Langer © 


Analyzing mechanism performance under sheck load conditions 


Calculating Stresses . By Alexander Cowie 


Data Sheet--Charts and equations for analysis cf fixed-end triangular frames 
Motor Starting By H. W. Cory and T. F. Bellinger 
Noise Reduction in Rotating Machines By J. M. Shulman 
Training Engineers By R. E. Sprenkle 


Investment Castings By E. G. Chapman 


Contemporary Design 
High-pressure pumps 148 Lift truck 
Special machine tool ... 168 -  Milling-boring machine 


Multipurpose mower ; 198 





Cher the Foie 


Self-Locating Golf Ball 


The trend toward miniaturiza- 
tion continues. Latest in the pa- 
rade is a miniaturized radio built 
right into a golf ball (see “En- 
gineering News Roundup,” Page 
14). Lost balls are located with 
a pocket-sized receiver and direc- 
tional antenna. One of our editors 
says that he had somewhat the 
same idea a few years ago, only 
instead of using a radio transmit- 
ter he thought that a small dollop 
of radioactive material in the golf 
ball, along with a portable Geiger 
counter, might work. Only prob- 
lem was to keep the Geiger counter 
from “homing in” on the extra 
balls in his golf bag. He considered 
a lead-lined golf bag, thought 
about the extra load involved, and 
decided to drop the whole project. 
Any other bright ideas? 


Talking Elevators 


Engineers have now endowed 
self-service elevators with a 
“voice.” In a new system developed 
by Westinghouse and demonstrat- 
ed recently in New York, the ele- 
vator “brings information and as- 
surance” to passengers not familiar 
with the elevator system or the 
building it serves. 

As passengers enter, the elevator 
announces, in cordial, well-modu- 
lated tones, “This car up,” or “This 
car down.” Later, if the first pas- 
senger to enter fails to press a 
button to select his floor, the in- 
visible voice asks him to “Press 
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your floor button, please.” The 
ghostly vocabulary also includes 
such conversational bits as “Re- 
lease the door, please” if passen- 
gers attempt to delay the car by 
holding the door, and “Step to the 
back of the car, please” if pas- 
sengers crowd the door. Secret of 
all this is, of course, magnetic tape 
recording. 

Makes us wonder about the im- 
pact on the publishing business. 
First, there was the gramophone, 
then talking pictures, talking books 
(for the blind) and now talking 
elevators. Maybe, sooner or later, 
we'll have talking magazines. As 
you open the cover, a voice an- 
nounces, “This is MACHINE DESIGN, 
the Professional Journal for Engi- 
neers and Designers” then 
through the Contents page and 
each bit of editorial material. Only 
problem, though, is time. It would 
take about 15 hours to “talk” the 
editorial contents of just one issue. 
We’re sure our readers can cover 
the same ground with much less 
effort. 


This Month's Cover 


Symbols are graphic tools of en- 
gineering, but somewhat less fre- 
quently are they used as graphic 
tools by artists. This month, how- 
ever, cover artist George Farns- 
worth has come up with a literal 
translation of engineering symbol- 
ogy into art. For those rusty in 
electrical “shorthand,” the red 
symbol is a general symbol for 
electrical connector contacts, male 
and female, and the black symbol 
is a three-conductor polarized con- 
nector with male contacts used for 
power-supply applications. The 
cover highlights assistant editor 
Larry Shergalis’ article on electri- 
cal connectors, Page 150. 
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Advertising and editorial content itemized for con- 


venience when studying specific design problems 
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Actuators, Edit. 234, 248 
Adhesives, Edit. 260; Adv. 78 


Aluminum and alloys, Adv. 30, 87, 
230, 332, 333 


Arbor, hydraulic locking, Edit. 143 


Ball bearing screws, Adv. 79 
Balls, Adv. 50 
Bearing materials, Adv. 335 


Bearings, ball, Adv. 11, 58, 73, 101, 

217, 234, 236 

jewel, Adv. 38 

miniature, Edit. 189; Adv. 58 

needle, Adv. 217, 236 

rod-end, Adv. 122, 330 

roller, Edit. 234; Adv. 73, 101, 217, 
236, 273, back cover 

sleeve, Adv. 17, 131, 209, 234, 270 


Bellows, Adv. 232, 322 


Belts, conveyor, Adv. 57 
transmission, Adv. 8, 276, 330 


Bimetals, Adv. 268 

Blowers, Edit. 38; Adv. 235, 326 
Books, Edit. 288; Adv. 75, 319 
Brakes, Adv. 70 

Brass (see copper and alloys) 
Brazing, Edit. 21 

Bronze (see copper and alloys) 
Brush holders, Adv. 339, 340 


Bushings, Edit. 262; Adv. 131, 270, 328 
ball, Adv. 234 


Cc 


Cameras, high-speed, Adv. 43, 335 
Carbon and graphite parts, Adv. 117 


Castings, centrifugal, Adv. 226 
die, Adv. 130, 132, 262, 292 
investment, Edit. 212; Adv. 306, 318 
iron, Adv. 22, 251, 312 
light alloy, Adv. 278 
non-ferrous, Adv. 226 
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precision, made with glass molds, 
Edit. 26 


Chain, conveyor, Adv. 66, 91, 112 
transmission, Adv. 66, 91, 112, 248, 
269, 317 


Circuit breakers, Edit. 258 


Classified ads, Adv. 44, 246, 298, 331, 
338, 339 


Clutches, Edit. 144, 301; Adv. 86, 249, 
269, 282, 294, 339, 343 


Coatings (see finishes) 
Coatings, protective, Edit. 14 
Compressors, Adv. 69 
Conduit, Adv. 245 


Connectors, electric, Edit. 150; Adv. 
44, 254, 292, 330 


Contacts, Adv. 310 
Control systems, electric, Adv. 84, 133 


Controls, automatic, Edit. 254 
cable, Adv. 340 
electric, Adv. inside front cover, 
109, 224, 238, 276, 281, 298, 337 
mechanical, Adv. 340 


Copper and alloys, Adv. 13, 72, 270, 
344 


Counters, Edit. 240; Adv. 80 


Couplings, fluid, Adv. 249 
shaft, Adv. 51, 55, 70, 269, 328, 342 


Cylinders, hydraulic, Adv. 36, 65, 89, 
213, 334 
pneumatic, Adv. 65, 89, 334 


D 


Design firm, outside, Edit. 145 
Differentials, Edit. 220, 262; Adv. 235 


Drafting equipment, Edit. 24, 39, 272, 
275, 278; Adv. 29, 285, 311 


Drafting simplified, Edit. 136 


Drives, adjustable speed, Adv. 39, 40, 
70, 99, 286 


Dynamic sealing, Edit. 183 


Electrie equipment (see specific type) 


Electroplating, Adv. 340 


(Concluded on Page 10) 











Engineering department (see Man- 


agement or Drafting) 
Engines, Adv. 229, 301 

Epicyclic gear systems, Edit. 171 
Extrusion, Adv. 255, 344 


é 


Facilities, general, Adv. 82, 113, 230, 
299 


Fasteners, blind, Adv. 115, 300 

bolts, nuts, screws, Edit. 244; Adv. 
30, 83, 104, 106, 115, 214, 300, 
304, 307, 310, 321, 334, 336 

insert, Adv. 300, 304 

locking, Edit. 244 

retaining rings, Adv. 293 

titanium, Edit. 169 


Filters, Adv. 237 

Finishes, protective, Adv. 49, 118, 120 
Finishing, Adv. 230 

Fittings, conduit, Adv. 245 


Fittings, pipe, tube and hose, Edit. 
222, 224, 232; Adv. 26, 116, 232, 
242 


Flexural strength, Edit. 163 
Forging, Adv. 125, 316 
Forming, Adv. 240 


G 


Gages, pressure, etc., (See also Instru- 
ments), Edit. 220 


Gasket materials, Adv. 228 
Gaskets, Adv. 64, 228, 233 


Gears, Edit. 220; Adv. 19, 27, 32, 38, 
48, 75, 219, 285, 292, 313, 329, 335 


Gears, precision for ship drive, Edit. 12 
Gear systems, epicyclic, Edit. 171 


Generators, electric, Adv. 31, 59 


H 


Handles, Adv. 336 
Heaters, Adv. 332 
Heat exchangers, Adv. 322, 324 



































This large lathe was formerly driven by a 
flat belt whith slipped on heavy cuts, 
stalled and broke tool bits. Savings on 
broken tool bits alone offset the cost of 
the drive the first year—and production 
was increased 25% after the V-belt drive 
was installed. 
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concave 
engthen V-belt life 


»-- CUT costs 


\ Ff Hundreds of plants that keep 

track of V-belt drive costs know 

this: Gates Vulco Ropes .. . the 

V-belts with concave sides...wear much longer and 
cost less per year of service. 


Here is the interesting reason why: 


When a Gates V-belt bends 
around the sheave, the precisely- 
engineered concave sides (Fig. 1) 
fill out and become straight. Thus 
the sides of the belt make full, uniform contact 
with the pulley (Fig 1-A). 

Naturally, uniform contact distributes the 
wear evenly. And even wear means longer wear. 

Longer wear saves not only on replacement 








costs; it also saves the cost of down-time.., 
keeps equipment producing. 


Simple test proves value 
of concave sides 


Take a straight -sided V-belt (Fig. 2) 
= and bend it. Feel the sidewalls of the belt 
bulge out as the belt bends. You see im- 
mediately that the bulging sides prevent uniform 
contact with the pulley (Fig. 2-A). Uneven con 
tact causes faster wear...increases your drive re 
placement costs. 

Let the cost-saving longer life of Gates Vulco 
Ropes contribute to your profits. Specify Gates 
Vulco Ropes—the V-belts with concave sides (U.S. 
Patent 1813698). The Gates Rubber Co., Denver, 
Colorado—World’s Largest Maker of V-belts. 





Gates Engineering Offices and Distributor Stocks are located TPAsbAA 
in all industrial centers of the United States and Canada, and 
in 70 other countries throughout the world. 


., 


VULCO ROPE 


RIVES 
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JILGEAR “JK” FLUID POWER FEED PUMPS — 


HOW CAN YOU USE THESE 
SIMPLE, VERSATILE, EASILY 
APPLIED, PROFITABLE UNITS? 


Baker Brothers, Inc., pioneers in machine building, 
users of Oilgear Feed Pumps since 1925, employ Oilgear 
“JK” Fluid Power Variable Delivery Feed Pumps on a 
host of machines including the headline-making 100- 
foot-long transfer machine and their own commercially 
available portable hydraulic power unit which you can 
see in photos Nos. 1 and 3 on this page. 

The Oilgear “JK” Feed Pump offers many advan- 
tages, not the least of which are easy applicability and 
accessibility. There’s no need in many cases for machine 
redesign and engineering. And this unit does so much 
to speed cycle time—traverse speed for example can be 
265 times feed rate—that production rises dramatically 
and costs subside. Both coarse and fine feed rates can be 
varied infinitely so you at once discover the best rates for 
your work—and the automatic built-in compensator holds 
the selected fine feed unvaryingly. All functions are con- 
trolled automatically, semi-automatically or manually. 

Evidence of Oilgear “JK” dependability is growing. 
In one large automotive plant, now 75% changed over 
to Oilgear, hydraulic maintenance staff was cut from 6 
men to one man per shift. In another great automotive 
plant, the records show Oilgear is found to give the finest 
service of all. 

There’s much more to tell especially about two new 
units added to the “JK” line. Why don’t you send for 
free literature that gives all the facts and figures. So you 
won't forget, send for it now. 


THE OILGEAR COMPANY 
1568 W. PIERCE STREET 
MILWAUKEE 4, WIS. 


OILGEAR 
Vict Poser 


PIONEERS...NOW THREE PLANTS 
FOR FLUID POWER 


PUMPS, MOTORS, TRANSMISSIONS, CYLINDERS AND VALVES 


Type "JK" Pump 
Built in 
four sizes. 
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Helicopter for commercial use, Edit. 18 
Hose, metallic, Adv. 283 


Hydraulic equipment (see also spe- 
cific type) 


IL 


Instruments, Edit. 143, 220; Adv. 52, 
56, 98, 254, 325 


Insulation, Edit. 251 
Latches, Edit. 224; Adv. 100 


Lift truck has improved visibility, 
Edit. 174 


Lights, Adv. inside front cover 
Lubricants, Adv. 336 


Lubrication equipment, Adv. 221, 272, 
274 


M 


Machinability determined by compu- 
ter, Edit. 24 


Machine tools, special, Edit. 168, 180 


Machines (see specific type or proc- 
ess) 


Magnesium and alloys, Adv. 225 
Magnets, Adv. 343 


Management, engineering, Edit. 179, 
208 


Materials handling, Edit. 307 
Materials, Adv. 319 


Mechanisms, three-dimensional, Edit. 
175 


Meetings, Edit. 24, 45 
Metals (see specific type) 
Metals, Adv. 6, 77, 337 
Metalworking, Edit. 307 
Motor starting, Edit. 201 


Motors, electric: 

brakemotors, Adv. 46 

fractional and integral hp, Edit. 
229, 266; Adv. 25, 31, 40, 46, 54, 
59, 60, 71, 76, 227, 257, 264, 276, 
291, 331, inside back cover 

gearmotors, Edit. 246, 256, 260, 270; 
Adv. 235, 305 

subfractional, Edit. 248; Adv. 71, 235 


Motors, hydraulic, Edit. 270; Adv. 36, 
37, 107, 267 
pneumatic, Adv. 126 


Mounting, vibration and shock, Edit. 
193; Adv. 38, 223 


Mower design, new, Edit. 198 


N, P 


Noise reduction in machines, Edit. 206 

Packings, Edit. 240; Adv. 105, 233, 259 

Photo-conductive cell, Edit. 254 

Pipe, Adv. 28, 127 

Plastics, Edit. 67, 251; Adv. 261, 315 

Plastics molding, Adv. 256 

Pneumatic equipment (see specific 
type) 

Potentiometers, Edit. 232; Adv. 254, 
332 

Powder metallurgy, Adv. 17, 132 

Power takeoff, Adv. 249 

Precision parts, Adv. 243, 288 

Processing, Edit. 310 

Pulleys (see also Sheaves), Adv. 276, 
328 


Pumps, Edit. 148; Adv. 74, 244, 263, 
290, 323 
hydraulic, Edit. 258, 270; Adv. 9, 
36, 37, 107, 134, 267 


Reactor, atomic, has reduced size, 
Edit. 36 


Rectifiers, Edit. 266 

Reducers, speed, Edit. 226; Adv. 40, 
42, 75, 92, 219, 235, 240, 313, 333, 
335 

Relays, Edit. 242; Adv. 121, 260, 279, 
281, 296 

Resistors, Adv. 121, 281 

Rheostats, Adv. 121, 281 

Rubber, Adv. 2, 289, 295 

Rubber molding, Adv. 5 


S 


Screws, ball bearing, Edit. 304 
Sealing, dynamic, Edit. 183 
Seals, Adv. 2, 20, 105, 111, 211, 233, 
252 
mechanical, Edit. 224, 301, 304; 
Adv. 35, 111, 211, 252, 266, 322 
pressure-operated, Edit. 301 


Servos, Edit. 222, 254; Adv. 224 

Shapes, special, Adv. 38, 310 

Sheaves (see also pulleys), Adv. 328, 
330 

Shims, Adv. 252 

Shock resistance, Edit. 193 

Silicones, Adv. 129 

Small metal parts, Adv. 243, 288 


Solenoids, Edit. 244; Adv. 109 

Springs, Adv. 308, 337 

Sprockets, Adv. 66, 91, 112, 248, 317, 
328 

Stamping, Adv. 230, 284 

Starters, motor, Adv. 108 

Steel, Adv. 28, 63, 82, 95, 97, 118, 
125, 128, 255, 280, 308 

Steel, stainless, Adv. 28, 81, 93, 118, 
127, 128, 318 

Strength, flexural, Edit. 163 

Stress analysis, Edit. 191 


Switches, Edit. 220, 226, 237; Adv. 
inside front cover, 109, 121, 238, 
260, 290, 292, 302, 314 


Swivel joints, Adv. 250 
Systems, hydraulic, Adv. 241 


T 


Tape, adhesive, Adv. 53 
Terminals, Adv. 292, 337 

Testing, Edit. 42; Adv. 52, 98, 325 
Thermostats, Adv. 320 


Timers, Edit. 142, 220, 248; Adv. 26, 
62, 71, 123, 258, 260 


Titanium fasteners, Edit. 169 
Titanium, Edit. 21; Adv. 118 
Tools, rotary, Adv. 334 

Training engineers, Edit. 179, 208 
Transformers, Edit. 222; Adv. 337 


Transmissions, variable speed, Edit. 
222, 237; Adv. 267 

Tubing, Adv. 15, 28, 45, 81, 90, 118, 127 

Turbine, gas, runs power 
plant, Edit. 27 

Turboprop being designed, Edit. 12 


mobile 


U, V 


Universal joints, Adv. 30, 110, 114 


Valves, Edit. 246, 268; Adv. 1, 96, 333 
hydraulic, Adv. 36, 89, 103, 334 
pneumatic, Edit. 222, 256; Adv. 89, 

334 


Ww 


Washers, lock, Adv. 94 
Ways, Adv. 271 


Welding, Adv. 95, 124, 230, 247 
299 


Weldments, Adv. 113, 299 
Wire and wire products, Adv. 57 
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PARTURE 


BALL BEARINGS 


New Sentri-Seal...on guard 
against dirt and wear! 


The unique design of the Sentri-Seal gives optimum protection against 
dirt, and includes a number of other major advantages. 

Sentri-Seals are quickly removed, easily replaced. As the seal is of 
synthetic rubber, in which two metal rings are embedded, a constant-rate 
spring is created between the rings. Inherent flexibility prevents distortion 
of the bearing outer ring due to seal insertion, permitting the use of 
bearings to the higher accuracy specifications. The spring action maintains 
an efficient sealing contact with the bearing ring to bar dirt and retain 
lubricant. Sentri-Seals are relatively inert to oils and greases and operate 
satisfactorily through a temperature range of —40°F to 225°F. Specifi- 
cations available for still higher temperatures. In applications where 
relubrication is desired, it is easily accomplished by the injection method. 


The New Departure Sentri-Seal basically consists of two separate 
metal rings,“A” and “B”, embedded in synthetic rubber, resulting 
in a spring which absorbs distortion and deflection. The seal is not 
drastically influenced by axial displacement due to bearing end- 
play within prescribed tolerances, and provides efficient sealing 
at low torque. Bearing shown is equipped with two seals. 


enn 


SEAL AND SNAP RING TWO SEALS AND SNAP RING SEAL, SHIELD AND SNAP RING 





The diagram shows in section the New Departure Sentri-Seal. Lip contacting 
surfaces are form-ground simultaneously with the ball race, giving an extremely 
high degree of concentricity between sealing surfaces and the raceway. 


Sentri-Seal is available for a range of sizes in single-row, standard-width 
bearings and also in two types of New Departure adapter bearings. Sizes, 
dimensions and capacities are listed in the latest New Departure catalog. 








Write for full details on Sentri-Seal 


NEW DEPARTURE e DIVISION OF GENERAL MOTORS e BRISTOL, CONN. 
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Ship Drive Features 
Precision Gears 


Giant Gear Train 
Made to High Accuracy 


Double-reduction gearing for a 
new 25,200-ton Dutch tanker con- 
sists of single-helical gears. All the 
gear teeth have precision ground 
profiles, a feature said not usually 
found in machinery designed for 
this type of service. 

Designed by Maag Gear-Wheel 
Co. of Switzerland, the gear assem- 
bly weighs 55 tons and supplies a 
maximum of 10,890 shaft horse- 
power at 111.5 rpm. Service rating 
is 9900 shaft horsepower at 108 
rpm. 

Three turbines are coupled to the 
reduction unit, the smallest of the 
first-reduction pinions being 8.11 
inches in diameter. All three of 
the second-reduction pinions are 
18.35 inches in diameter and mate 
with a main or “bull” gear 118.27 
inches in diameter. Face width of 
the main gear is 18.5 inches; tooth 
loading is 1859 lb per inch. 

First and second-stage pinions 
and first-reduction gear wheels are 
of nickel-chrome case-hardened 
steel. Main gear is of nickel-chrom- 
ium-molybdenum heat-treated steel. 


Start Design of First 
U.S. Commercial Turboprop 


Three-Year Program to 
Produce Faster, Quieter Planes 


Turboprop-powered commercial 
airliners, gaining in popularity be- 
cause of their speed and vibration- 
free characteristics, will soon be 
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EXTRA ACCESSORIES for Army trucks include these new devices 
recently developed by the Corps of Engineers’ Research and De- 
velopment Laboratories. A hydraulic boom, above, consists of two 
telescopic box sections mounted on a column near the backboard 
of the truck. The boom, 16 ft long, can be swung through an angle 
of 220 degrees. Hydraulic power is furnished by a pump driven by 
the truck’s engine. A 20-ft long A-frame, below, is fabricated of 
standard steel shapes. Its lifting power is supplied by the truck 
winch 
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Get longer life in formed parts AT NO EXTRA COST 


eR ne sen 








USE THE NEW FINE GRAIN PHOSPHOR BRONZE 
WITH 30% GREATER ENDURANCE LIMIT 
















Micrograph (75x magnification) 
of Duraflex. Its fine 
grain structure is the secret of 
its superiority. 







Micrograph (75x 
magnification) of regular 
phosphor bronze. Note 
relatively coarse grain 
structure. 






BY ANACONDA 








DUR AFLEX is a new, fine-grain phosphor bronze developed AN 






and sold only by Anaconda. Comparative fatigue tests show ® 
that the endurance limit of puRAFLEX is approximately 30% A N ACON D A 
higher than for regular phosphor bronzes. In surface appear- PRODUCT 

ance, surface smoothness and hardness, it is superior to other MADE BY THE AMERICAN BRASS COMPANY 





phosphor bronzes. It is unsurpassed in corrosion resistance by 
any other phosphor bronze. Further, its formability is in- 
creased with no sacrifice in yield strength. DURAFLEX is a 
premium phosphor bronze in every way except cost; there’s 





FREE SAMPLE------------------------""i 


The American Brass Company, Waterbury 20, Conn. 
(In Canada: Anaconda American Brass Ltd., New Toronto, Ontario) 
Yes, we'd like to try DURAFLEX. Please send us a free sample of 























; i 

i i 

, i 

1 1 

: H 

no increase in price. ¥ sheet in__ temper, thick, 4 

. . s Ai 

If you’re now using a hard-temper phosphor bronze, chances 5 “""*'" — ae. 2 

< - : «t [J Wed like to talk to one of your representatives about 4s 

are that you can do the same forming in extra-hard temper 1 DURAFLEX 1 

. ' : ca 

DURAFLEX. 4) Se : 

If you're looking for longer life in the parts you form, we'll be [ COMPANY... .......----- 00.025 25 sees cesses ee es s 

; ee a Mn oh ps nic vob ovtan eateeeor es tinees . 

glad to send you a free sample of purAFLEX. Try it, test it, and : gh se gteereereeeeeees eas : 

you will agree that it is superior. eal Meera a. wots « ene ' 
Trad . —_ WIRE... up to 3/16” diameter ( ) 

—' . SEE FOR YOURSELF— TR «ITLL an Mee weed one 
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rolling off U. S. production lines. 
A recent announcement by Lock- 
heed Aircraft Corp. disclosed the 
start of a 39-month program to pro- 
duce the first United States turbine- 
propeller powered commercial air- 
liner. 

First flight of the new four-en- 
gine plane, to be called the Lock- 
heed Electra, is scheduled for Octo- 
ber, 1957. First customer delivery 
is planned for August, 1958. A to- 
tal of 35 planes will be produced 
initially for American Airlines. 

According to Lockheed, top speed 
of the Electra is expected to be 
about 450 mph with a 2000 mile 
range. Cruising speed will be about 
415 mph. Allison 501 turbine en- 
gines, rated at 3750 hp each, will 
probably power the first models. 
However, the plane is being de- 
signed to accommodate engines 
rated as high as 5000 hp. Final de- 
cision on the power plant has not 
yet been reached. 

Wingspan of the 90-passenger 
aircraft is to be 95 ft. Height of 
the plane will be 34 ft and its over- 
all length will be just over 101 ft. 
Maximum takeoff weight will be 
about 98,500 Ib. 


Cermet Coatings Applied 


By Ceramic Procedures 


New Mixture Promises 
Wider Application Range 


Ordinary ceramic coating pro- 
cedures are being used by the Na- 
tional Bureau of Standards to ap- 


(a) Uncoated 


New cermet coating developed by the National Bureau 
of Standards has excellent high temperature resistance. 
Comparison of three low-alloy steel specimens after 
heating in air at 1500 F is shown. Specimen a is un- 
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GOLF BALL RADIO pictured here makes possible a theoretically 
nonloseable golf ball. Transistor powered, the miniature trans- 
mitter was designed by Motorola. Its transmitted signal is strong 
enough to be picked up by the transistorized pocket receiver shown 
in the background. A lost ball is found by rotating the receiver 
like a direction finder. Motorola emphasizes that the device is 
strictly a “gadget” and is not for sale in sporting goods stores. Al- 
though the golf ball will bounce when dropped, there’s some ques- 
tion whether a solid 250-yd drive will leave it intact 








ply a cermet coating to a metal 
base. The process is said to re- 
place the former flame spraying 
method to provide a hard, high- 


(b) Coated with A-ISH 


temperature-resistant facing for 
metal parts. The cermet powder 
being used is a chromium-boron- 
nickel mixture combined with 4a 


(c) Coated with M-60F 


coated, specimen is coated with an all-ceramic coating, 

and specimen ¢ is coated with the new cermet pow der. 

Protection provided by the all-ceramic coating was 10 
as good as that provided by the new cermet 
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Kennametal tools working in a coal mine, 


OSTUCO TUBING HELPED BOOST 
PRODUCTION AND 
REDUCE DRILLING COSTS 








The Probiem;: V2tious mining augers originally used with Kennametal 
Tungsten carbide bits were frequently replaced due to bending and twisting— 
particularly in hard, fast drilling. This resulted in excessive downtime, and limited 
potential drilling life of the Kennametal bits .. . which are capable of drilling 
from 4,500 to 12,000 feet. 


The Solution: New Kennametal augers, manufactured from Ostuco Seam- 
less Steel Tubing, last the life of several bits. These tubular augers have rigidity 
to stand the high pressure of fast, long-hole drilling, yet are light weight for 
easier handling underground. Lightness, rigidity and long wear are especially 
important in drilling holes of 100 feet depths during mining of anthracite coal 
and gypsum. 

Discuss your particular problems with an Ostuco Tubing Engincer. Then take 
advantage of OsTuco’s convenient Single-Source Service and fill all your tubing 
needs on one order. Write or call your nearest Ostuco Sales Office, or write 
Ostuco, Shelby, Ohio. 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company « SHELBY, OHIO 


OsTucg Birthplace of the Seamless Steel Tube Industry in America 
‘neem Dement SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Ook Park) 
=" CLEVELAND * DAYFON * DENVER * DETROIT (Ferndale) 

HOUSTON ¢ LOS ANGELES (Beverly Hills) 


MOLINE * NEW YORK * NORTH KANSAS CITY 
SEAMLESS AND ELECTRIC WELDED STEEL TUBING PHILADELPHIA © PITTSBURGH * RICHMOND * ROCHESTER 
ST. LOUIS * ST. PAUL * SEATTLE * TULSA * WICHITA 


—Fabricating and Forging CANADA, RAILWAY & POWER ENGR. CORP., LTD. 


EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 
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ceramic frit. The resulting coat- 
ings are said to have excellent 
thermal shock resistance and are 
reasonably ductile. 

Flame spraying, according to 
NBS, is expensive for large-scale 
production and is not suited to the 
coating of cylindrical parts of small 
diameter. Neither is it feasible 
where thin layers of about 0.002-in. 
thickness are required. 

In the NBS process, a slip is pre- 
pared from a cermet powder and a 
ceramic frit. However, instead of 
flame spraying the material, the 
usual ceramic coating procedure is 
followed and the slip is applied to 
the metal part at room tempera- 
ture by either dipping or spraying. 
The part is then fired at a temper- 
ature above the melting point of 
both the cermet and the frit. 

During the firing, the ceramic 
phase in the coating serves as a 
flux to permit welding of the cer- 
met particles without necessity of 
a highly-purified, oxygen-free at- 
mosphere. Depending on the fir- 
ing temperature, the ceramic ma- 
terial either “sweats out” to the 
surface or remains as occlusions in 
the cermet network. The cermet 
particles melt to form a continu- 
ous layer that becomes brazed to 
the surface of the metal. 





NUCLEAR BATTERY that converts nuclear energy into electrical 
energy is capable of delivering up to 10,000 volts. Current rat- 
ings at lower voltages are up to 2 milliamperes. Disintegration 
of Strontium 90 is the energy source, according to the battery’s 
makers, Patterson-Moos Research Div. of Universal Winding Corp. 
Model at the left is a multiple voltage source. The smaller bat- 
tery on the right supplies 10,000 volts at 5 micromicroamperes 





powder, NBS researchers found 
that firing time had little effect on 


In a series of experiments with 
different ratios of frit to cermet 


with a maximum diameter of 32 inches and a 


GIANT PRESS for use in extruding large alum- 
maximum length of 70 inches. Design of the ma- 


inum sections is being built by Lombard Corp. for 


the Air Force. Shown here is the crosshead, left, 
and the threaded main columns. Each column 
weighs 50 tons. Having a capacity of 12,000 Ib, 
the machine is designed to use aluminum billets 


chine makes it adaptable for use with other metals, 
both ferrous and nonferrous. Five 800-hp motors 
drive the main pumps. Pumping capacity of the 
main hydraulic system is 1800 gpm at 4500 psi 





MACHINE DESIGN—“August 1955 











NO SIDE LINE 





BOUND BROOK’S 
MAJOR PRODUCTS ARE 
THE WORLD’S FINEST 
POWDER METALLURGY 


BEARINGS AND PARTS 


BOUND BROOK OIUL-LESS BEARING CO., BOUND BROOK, N. J. 6 
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the appearance of the coatings. 
Firing in air gave satisfactory 
coatings on alloys that initially 
had good oxidation resistance. 
However, a furnace atmosphere of 
low oxygen content was necessary 
to achieve satisfactory protection 
on such metals as molybdenum, in- 
got iron, and several low-alloy 
steels. 

Neither thorough cleaning nor 
roughening of the metal surface 
prior to applying the coating was 
essential. Satisfactory coatings 


were obtained on smooth surfaces 
which had been only mildly de- 
greased before applying the slip. 


AGMA Index shows volume for 
the gear industry to be increased 
by 14.1 per cent in May, 1955, as 
compared with April, 1955. The 
index figure for May, 1955, is com- 
puted to be 205.2. AGMA index 
figures are computed using the 
1947 to 1949 period as a base of 
100. 


Corrosion Research Council has 
been proposed by the Engineering 
Foundation to study metallic cor- 
rosion. Purpose of the group will 
be to (1) increase fundamental sci- 
entific data, and (2) increase co- 
operation among scientists in elec- 
trochemistry, physical metallurgy, 
solid-state physics, nuclear physics, 
surface chemistry and physics, re- 
action and others. Further infor- 
mation may be obtained from the 
Engineering Foundation, 29 West 
39th St., New York 18, N. Y. 





Military Helicopter 
To See Commercial Use 


Twin-Rotor Craft To Be 
Adapted for Airline Service 


A commercial version of a twin- 
rotor helicopter, now in use by the 
Air Force, is to be adapted to civil- 
ian use. Redesign of the interior 
will permit accommodation of up 
to 19 passengers, according to 
Piasecki Helicopter Co., designers 
of the craft. The passenger cabin 


Commercial version of the Air Force tandem-rotor 
Piasecki helicopter will seat up to 19 passengers. Doors 
on both sides and built-in steps speed loading and un- 


will be 20 ft long, about 5% ft 
wide and 6 ft high. 

Top speed of the military ver- 
sion is 131 mph with a normal 
cruising speed of 98 mph. A 9-cyl- 
inder Wright Cyclone radial engine 
develops 1425 hp on takeoff. Gaso- 
line consumption is 69 gallons per 
hour and the cruising range is 338 
miles. Service ceiling is 9450 ft. 
These specifications will also apply 
to the commercial model. 

Because of the twin rotor design, 
passengers may sit anywhere with 
no regard for balance. Rotor 


blades clear the ground by 14 ft, 
making loading possible while the 
rotors are idling. Trucks may also 
drive up to load or unload mail or 
cargo while the rotors are turn- 
ing. 

For passenger service, two load- 
ing doors will be provided to re- 
duce ground time. However, the 
craft is adaptable to carry fewer 
passengers and more cargo by di- 
viding the compartment. A detach- 
able pack may be mounted under 
the fuselage to accommodate addi- 
tional cargo. 


loading. An external compartment under the plane ac- 
commodates extra baggage. More cargo space may be 
obtained by rearranging the cabin 
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LOW-DOWN CAR designed for mine haulage 
service is only 43 inches high. A — track 
system permits a turning radius of 14 ft. Made by 
General Electric Co., the car is powered by two 
20-hp traction motors. Two 5-hp motors power 


the hydraulic system pump. Other new design 

features include a simplified controller system 

with rotary switches, a new type conveyor motor 

and an improved track carriage frame. Hauling 
capacity is 8 tons 





Titanium Brazed 
At Lower Temperatures 


Vacuum Process Permits 
Brazing Without Distortion 


Titanium assemblies may be 
brazed at lower than normal tem- 
peratures by a newly announced 
vacuum process. Silver or silver 


manganese brazing alloys can be 
used to fabricate an all-titanium 
alloy assembly. Titanium may also 
be joined to stainless steel or other 
alloys. 

No fluxes are required and si- 
multaneous brazing operations are 
possible. The process is said to 
minimize distortion, embrittlement 
and other difficulties normally as- 


Curved titanium sections, like the one shown, can be brazed without distor- 
tion by a new vacuum brazing process, according to Wall Colmonoy Corp. 
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sociated with high-temperature 
brazing. 

In processing an assembly, the 
parts are put together with braz- 
ing alloy shim strips between 
pieces. After weighting them to as- 
sure good contact, the assembly is 
placed in a retort. The retort is 
then placed inside a vacuum fur- 
nace where the actual brazing takes 
place. Assemblies of any size may 
be brazed. 

Developed by Stainless Process- 
ing Div. of Wall Colmonoy Corp., 
the process is said to be applicable 
to brazing such items as titanium 
alloy turbine blades. It is said es- 
pecially applicable where complete 
brazing of upper joints is difficult 
to achieve, such as honeycomb 
sandwich sections. 


New aluminum alloy, designated 
5083, has been announced by Kaiser 
Aluminum & Chemical Corp. It is 
a non-heat-treatable alloy that can 
be welded at high speeds. Inert- 
gas arc welds are reported to have 
an ultimate tensile strength of 42,- 
500 psi. Applications for which 
5083 was designed include welded 

(Continued on Page 24) 





ARMASTEEL 


ArmaSteel is a versatile pearlitic malleable iron that 
combines the advantages of both castings and forgings. 
ArmaSteel parts can be cast by conventional sand 
method or shell mold process to relatively close dimen- 
sions in large quantities at low cost. Because of the ex- 
cellent, accurately controlled physical properties of Arma- 
Steel, these parts have the strength and performance 
characteristics usually associated with plain carbon steel 


forgings. 


ArmaSteel is produced in three ranges: ArmaSteel 84M, 
ArmaSteel 85M and ArmaSteel 86M with a wide variety 
of physical properties uniformly maintained through 
accurate heat treating operations as follows: 


ARMASTEEL 84M is recommended where a high degree 
of strength is necessary. It usually replaces heat-treated 


steel parts in the 1040-1050 S.A.E. range. It has a hard- 
ness range of BHN 241-269 or 3.7-3.9mm. impression 
with a 3000 Kg. load. Tensile strength is 100,000 p.s.i., 
yield strength is 80,000 p.s.i., and percent of elongation 
in 2” is 2.0%. 


ARMASTEEL 85M is recommended where moderate 
strength is required and where selective hardening is 
necessary. This class usually replaces parts in the 1035- 
1050 S.A.E. range. It has a hardness range of BHN 
197-241 or 3.9-4.3 mm. impression with 3000 Kg. load. 
Tensile strength is 80,000 p.s.i., yield strength is 60,000 


p.s.i., and percent of elongation in 2” is 3.0%. 


ARMASTEEL 86M is recommended for less highly stressed 
parts usually replacing steel parts in the 1020-1035 
S.A.E. range. It has a hardness range of BHN 163-207 or 
4.2-4.7 mm. impression with 3000 Kg. load. Tensile 
strength is 70,000 p.s.i., yield strength is 48,000 p.s.i., 
and percent of elongation in 2” is 4.0%. 


MACHINABILITY OF ARMASTEEL 

ArmeSteel’s machinability makes it outstanding in the 
ferrous field. In general, its rating is from 10% to 30% 
better than bar stock or forgings of the same Brinell 
hardness. One of the reasons for this rating is the struc- 
ture, which consists of a matrix of sorbitic- pearlite and 
spheroidized cementite in which small nodules of carbon 
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a triumph of modern metallurgy 





























are imbedded. Because of this the chips break off more 
readily in machining operations whether it be turning, 


drilling, milling or broaching. 
MACHINABILITY RATING (PER CENT) 


The machinability rating of a metal is not absolute—its 
rating can be stated only in relation to that of another 
metal. To establish the accompanying machinability 
rating table Bessemer screw stock S.A.E. 1112 is used 
as the base. In establishing these ratings, the cutting 
speed of the S.A.E. 1112 is the rate generally used in 
turning this metal on automatic screw machines. The rate 
of feed, however, is altered to that necessary to attain 
normal tool life and good surface finish when using a 
coolant. When the other metals are tested, the feeds and 
speeds are varied from these basic rates to whatever 
rate is necessary to obtain comparable tool life and 
comparable surface finish. The ratio of these rates of 
speeds and feeds of each tested metal determines the 
percentage of machinability. 


The FIVE parts illustrated below are typical of the hun- 
dreds of different parts and products successfully pro- 
duced in ArmaSteel for many diversified industries. 





Write, today, for new 70 page comprehensive catalog. 9 . =a ss So GC ES Ue 





50-A 


CENTRAL FOUNDRY DIVISION 
GENERAL MOTORS CORPORATION 
SAGINAW, MICHIGAN 
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(Continued from Page 21) 
structures requiring maximum joint 
strength and efficiency plus light 
weight and corrosion resistance. 


Transparent Overlays 
Save Drafting Time 


New Technique Combines 
Reusable Film Positives 


Valuable time can be saved in 
the preparation of drawings by 
using a series of positive film over- 
lays to make positive prints. De- 
vised by the General Electric 
Medium Voltage Switchgear Dept., 
the system is said to save up to 
95 per cent of the time needed to 
make engineering drawings. 

Heart of the system is a series 
of transparent film positives. Each 
positive contains one particular 
part of a drawing. By combining 
these various film overlays, a print 





Conference on Mechanisms 
Planned for Next Spring 


The Third Conference on 
Mechanisms is scheduled for 
May 24 and 25, 1956, on the 
campus of Purdue University. 
Sponsored by the Purdue 
School of Mechanical Engi- 
neering and MACHINE DESIGN, 
the conference will be open 
to all engineers and others 
interested in the problems of 
controlled motion. Plans are 
underway for a full two-day 
program of technical papers, 
roundtable discussions, and 





other events. 

Previous two conferences 
were held at Purdue in the 
Fall of 1953 and 1954, re- 
spectively. The Spring date 
for the Third Conference will 
avoid the succession of engi- 
neering meetings and exposi- 
tions which continue this Fall 
almost without a break from 
the Machine Tool Show in 
September through the ASME 
annual meeting in mid-No- 
vember. Full details of the 
Third Conference, including 
program and registration in- 
formation, will be published 
in MACHINE DESIGN well in 
advance of the meeting. 








Electronic Computer 
Determines Machinability 


Calculator Gives Answers 
Based on Machining Variables 


Correct conditions for machining 
a certain job can be determined 
with a new electronic calculator. 
Information on 13 of 14 machin- 
ing variables are fed into the unit. 
The device comes up with the 14th 
variable, the answer. 

Developed by General Electric 
Co., the analog unit gives answers 
based on the grade of metal, speed, 
feed, depth of cut, tool life, alloy, 
material hardness, etc. It also con- 
siders five variables affecting mo- 
tor horsepower required to do the 
machining. 

Answers provided by the com- 
puter are based on the use of the 
preceding variables including tool 
geometry which will result in a 
normal wear type cutting edge fail- 
ure. Machining problems formerly 
requiring several hours to compute 
can now be solved in a few min- 
utes according to General Electric. 
Accuracy and consistency of re- 

sults are said to be good. 
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is made containing all of the re- 
quired information. 
In practice, the engineer or 


draftsman specifies a drawing by 


a particular code number. 
overlays corresponding to 
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Yours for the asking 


Design assistance 
you couldn’t 
buy! 
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There’s no sense in even trying to be an expert in 
all phases of manufacturing today. And there’s no 
need to. For your specialized motor problems, you 
can turn to Leland’s competent sales and design 
engineers — experts you can “add to your staff” 
for the asking. 

With years of practical experience in serving 
manufacturers, and a finger-tip knowledge of Leland 
designs and applications, our representatives can 
often give you an immediate recommendation. They _ 
may confer with our capable staff of skilled design — 
engineers. Often, the design engineer will wish to 
discuss the problem directly with you, to obtain all 
the pertinent data needed for a thoroughly prac- 
ticable solution. — 

For more than 30 years, Leland has been a leader 
in the design and manufacture of unusual motor 
items. And though it has been a constant challenge, 
sometimes a seemingly impossible one, the reward 
has been the regularity with which Leland has come 
up with the answer. 

Today, the complete line of Leland motors, stand- 
ard or special, reflects the wealth of design know- 
how acquired through developing units for so many 
widely diversified applications. 

Try Leland on your motor requirements, from % 
to 5 hp. Profit from Leland’s experience and the 
in-built quality of its standard motors. Or consult 
our representatives in principal cities about your 
special motor problems. Add a real specialist to 
your staff 


THE LELAND ELEcTRIC COMPANY 
Division of American Machine & Foundry Company 
Dayton 1, Ohio 


Visit Leland at Booth 349, 
Production Engineering Show, Navy Pier, 
Chicago, September 6-16 





The Higher the Pressure 
The Tighter the Seal— 


that’s the story with — 


PLANGO 


\e@ 4-Bolt, Sn 


Split - Flange Couplings 


threads to wear out, no tapered 
seats to groove. 

— Cut your production costs — 
eliminate costly pipe threading 
operations and separate union 
and swivel connections. 

— The patented design of AN- 
CHOR’S Split-Flanges completely 


— The static “O” ring seal elim- 
inates the use of gaskets, sealing 
compounds and tapered threads. 
The higher the pressure in the line 
— the tighter the ““O” ring seals. 
— You can disconnect and recon- 


Write for nect hose lines time after time 


Anchor Catalog without leaks — there are no 


55 S.F. 
and get all 
the facts. 


375 North Fourth Street, Libertyville, Illinois 
Branch Offices: Dallas, Tex.; Plymouth, Mich. 








Manufactured and sold_ in 
SPERRY GYROSCOPE OTTAWA, LIMITED, 


3 Hamilton St., Ottawa, Ontario, Canada % 
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MARK-TIME’S 
25 years of 


EXPERIENCE 
' 


at your service! 


Write, wire or telephone 
M. H. Rhodes, Inc., whenever 


Timers for many 
you plan a product that can 


be improved by adding a 
reliable timer or time switch. 
A Mark-time engineer will be 
at your office or factory 
promptly — make available 
to you, without obligation, all 
Mark-time’s research and de- 
velopment facilities. 


« 
(sailz(a 


M. H. RHODES, Inc. 


Hartford 6, Connecticut 


by P 


Canada 


Household Appliances 


Famous Mark-Time timers 
and time switches fill a wide 
range of applications on lead- 
ing brands of household ap- 
pliances. Illustrated above is a 
built-in timer which provides 
accurate, on-the-spot timing for 
short-term mixing operations, 
and a bell signal to indicate 
“time’s up!” This is just one 
example of the convenience, 
value and sales appeal Mark- 
Time can add to products for 
home use. 
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code are chosen by the Blueprint 
section. These overlays are com- 
bined in the printing machine and 
a composite print is made. 
Combinations of film positives 
may make possible eatremely large 
numbers of different prints in a 
short time, according to General 
Electric. Where 6 to 18 hours 
were required to make some trac- 
ings by conventional methods, the 
overlay process makes positive 
“tracings” in a few minutes. 








= TEST BLOCK =—. ee 
WEATHER ROOM 








“It runs perfectly at 40 below 
and 110 above, but it won’t even 
start at a normal temperature.” 


Precision Castings 
Made with Glass Molds 


New Method Designed 
For High-Temperature Alloys 


Precision casting of metals with 
glass molds has been announced by 
Corning Glass Works. Designed 
especially for work with high-tem- 
perature alloys, the method is 
claimed to produce excellent sur- 
face finishes and maintain tight 
dimensional tolerances. Close regu- 
lation of metallurgical structure is 
possible because of the high tem- 
peratures at which the molds are 
used. 

Called Glascast, the process elim- 
inates the precoat step in invest- 
ment casting. Cracking and spall- 
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ing are said to be reduced. 

Essentially 96 per cent pure silica 
glass, the Glascast powder is mixed 
with water to produce a casting 
slip. After mixing, the slip is 
poured into a porous plaster mold 
and allowed to stand until enough 
water has been absorbed to build up 
a shell of glass solids to the desired 
thickness. Excess liquid is drained 
off and the slip is dried. After re- 
moval from the plaster form, the 
Glascast shell is oven dried, then 
fired for about half an hour at 1740 
to 1920 F, depending on the 
strength desired. The mold is then 
ready for storage or for use. 

Before casting, the mold is pre- 
heated to the desired temperature 
for about 10 minutes. Because of 
its resistance to thermal shock, 
Glascast can be fired without dan- 
ger of cracking. Tolerances of 
+0.005-inch can be held because of 
the low thermal expansion of the 
material. 

Castings produced by the Glas- 
cast process are reported to have 
blemish-free surfaces of better than 
40 microinch finish. Since the mold 
material has high chemical stabil- 
ity, it does not react with the metal 
or its oxides to cause surface im- 
perfections. Accurate control of 
grain size is said possible at metal 
pouring temperatures as high as 
3200 F. 

In production tests of such items 
as jet engine buckets and vanes, 
not more than 10 per cent of the 
items were reported reiected be- 
cause of imperfections. Any of the 
conventional casting methods such 
as static, pressure, centrifugal and 
vacuum are said to be suitable for 
use with the new technicue. Alum- 
inum, brass, carbon steels, stainless 
steels, cobalt base alloys, and 
chromium base alloys are among 
the metals that may be cast. 


Mobile Power Plant 
Run by Gas Turbine 


Railway Car Unit 
Designed For Emergency Use 


Powered by a newly designed gas 
turbine, an emergency mobile pow- 
er plant is being constructed for 
use by the U. S. Navy’s Bureau of 
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PRECISION 
GEARS? 


NTITY OUTPUT at 
Gu Mechanical Division 
of General Mills is held 
to tolerances 1n this 
range (.0002 total com- 
posite error). 


eld to one 
lative error) 








Angular tolerances are h 
minute of arc (total accumu 
on production runs. 

















MECHANICAL Division oF General Mills, Ine. 






Individual gears or complete assembled trains— 
General Mills can produce them for you with a pre- 
cision that’s unsurpassed anywhere. Many of our 
gear-making machines—hobbers, shapers, shavers, 
bevel gear generators—were specially built to our 
standards of precision or rebuilt by us to do finer 
work than the original designer visualized. 

Special inspection devices, many of our own de- 
sign, maintain precise standards on high-volume 
work. In addition, our gear assembly specialists are 
experienced in selecting and matching gears into 
trains with virtually imperceptible backlash. 

We’d like to quote on your special gear require- 
ments. Write, wire or phone: Mechanical Division of 
General Mills, Dept. JD-!. 1620 Central Avenue, 
Minneapolis 13, Minn. GRanville 8811 






















ILLUSTRATED BOOKLET gives full details of 
the facilities, personnel and experience available 
to you at the Mechanical Division of General 
Mills. Write for your free copy. 
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WALLINGFORD 


WELDED STAINLESS 


TUBING 


AND 


PIPE 


WM 


WALLINGFORD has the right combination 
for producing Welded Stainless Tubes and 
Pipe of the highest quality .. . skilled per- 
sonnel, modern equipment, and exacting 
methods of manufacture and control. 

At WALLINGFORD, everything that can 
be done to assure quality is done. That's 
why Wallingford stainless tubing is cold 
drawn to obtain the correct OD, ID and 
wall thickness . . . with closer tolerances 
and better physical properties. The result 
is tubing that will meet your requirements 
for uniformity, heat and corrosion resist- 
ance, longer tool and die life. 


FREE TUBING BOOKLET 
WRITE FOR YOUR COPY 


- - and get complete 
details and ordering in- 
formation on Wallingford 


quality tubing and pipe. 


THE 


WALLINGFORD 


WALLINGFORD, CONN. U.S.A. 


ALLOY ¢ HIGH CARBON 


STAINLESS @ 
STRIP and TUBING 


LOW CARBON ® 


} 
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Cutaway view of the mobile turbine-driven power plant designed and being 

built by Clark Bros. Co. Mounted in a standard railway car, the plant will 

be able to provide emergency power within a few hours after arriving at the 
location 


cording to Clark Bros. Co., build- 
ers of the unit, the plant is de- 
signed to be ready for operation 
within a few hours after its arrival 
at the site. 

Electrical output of the plant is 


Docks and Yards. By mounting the 
unit in a single railroad car, it will 
be completely mobile and will be 
capable of being moved from place 
to place via high-speed railroad 
trains as conditions dictate. Ac- 





Air Hoist 
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Roughing 


30° Valve- Open 
Pumps 














Hydraulic Ram 
with Mold in 
Pouring Position 


Diffusion 
Pump 

Mold 

Chamber 





























HOW IT WORKS: This drawing shows the General Electric 1000-Ib vacuum 
furnace installation at the Carboloy Dept. in Detroit. Ingot molds are located 
in a large bell-shaped “jar” mounted on a platform that runs on tracks. 
The molds themselves rest on a turntable that forms the bottom of the jat. 
At pouring time, the jar is pushed into position and spotted under a 30-inch 
valve. The flange is raised to meet the 30-inch valve through a bellows ar- 
rangement. 

After the connection is sealed, the jar is evacuated, the 30-inch valve 
leading to the induction furnace is opened, and the turntable in the bell jar 
indexes a mold into position. A hydraulic lift raises the mold through the 
valve into the pouring position in the main chamber of the vacuum furnace. 
After pouring, the hot ingot is lowered into the bell jar. The operation is 

repeated by indexing the bell jar 
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KEY TO K&E 


7000 ITEMS “esoesse 


Vurve yells 
{tine Reprod: wclto 
/ 1 \Iaterid! 
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“eee Cad reer e > 
; yw les 
Slide Kul 


e Since 1867 engineers, scientists, designers, 
surveyors, draftsmen have relied on K&E as 


the foremost, most progressive, and most com- 


PARAGON® RED TIP RULING PEN 
E ; Ld This is the only ruling pen with tungsten 

and materials they work with. When you buy, ; carbide points, so hand ond durable that 
, . they hardly ever need sharpening—even 
think first of K&L, headquarters for 7,000 pred poser on peers ae — plas- 
items. For example... tics and metals. Like the Paragon Red 
y Tip Pen, all Paragon drawing instruments 

| are outstanding—in durability, precision, 
balance and the many years of perfect 
satisfaction they give to draftsmen. That 
is why the Paragon name is the recog- 
nized “‘first’’ in fine drawing instruments, 


plete source of supply for the tools, equipment, 


KEUFFEL & ESSER CO. 


New York . Hoboken, N. J. 
Detroit + Chicago «+ St. Lovis - Dallas 
San Francisco + Los Angeles - Seattle + Montreal 
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Scenes 


fasten 
aluminum 


Always 


ia. ¥ 9 O21 @y:\ 
Niolaalialelaaim atsisitcialei as 


available at your local 
ALCOA distributor 

fill out coupon for 
complete application 
and specification 


data... 


ALUMINUM COMPANY 
OF AMERICA 


2244-H Alcoa Building, 

Pittsburgh 19, Pa. 

Gentlemen: 

Please send complete specification data 


and samples of your aluminum fasteners. : 
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5500 kw. A two-pole generator is 
directly driven by an open-cycle, 
dual-shaft, series-flow gas turbine. 
An axial-flow turbine and axial- 
flow compressor make up the gas 
turbine unit. 

Combustion air is supplied by the 
axial-flow compressor driven by 
the high-pressure turbine. The low- 
pressure turbine drives the gener- 
ator at 3600 rpm. 

Rotating blades of the turbine 
are forged and shrouded to reduce 
inter-stage losses. Precision-cast 
stator blades are attached to car- 
rier rings with controlled clear- 
ances to permit thermal expansion 
without strain or distortion. 

High and low-pressure turbines 
are mounted on separate bases and 
connected by a removable flexible 
duct. With the duct removed, ac- 


Split-shaft design of the turbine as- 
sembly permits complete accessibility 
to the high and low pressure turbines 
of the Clark mobile power plant 


cess is provided to both turbines 
for inspection or repair. Normal 
turbine operating temperature is 
1350 F. 

Three-point suspension is pro- 
vided for each of the two mount- 
ing bases. This design permits 
normal car _ deflection without 
danger of shaft misalignment. 

Cooling is with air introduced 
through openings on the inner di- 
ameter of the first stage stator 
ring. No water is required. 

An auxiliary diesel engine is 


the y 
Universal Joint 
with the 


va) 


“Telltale 9 Lock Ring 
( ted) 


” 
poten’ 


Each part of every Curtis Universal 
Joint is made of specially selected steel, 
individually heat-treated for a specific 
purpose. This care in manufacture is 
reflected in our catalog torque and load 
ratings — which are substantiated by 
constant testing of production joints. 

That’s why Curtis Joints are the most 
dependable, durable and trouble-free 
available—the standard of the industry. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock — bored or un- 
bored hubs 


@ Fewer parts, simpler construction 
@ Complete equipment for government tests 


PLUS — facilities and engineering skill to 
handle special specification jobs at any time. 


Not sold through distributors. Write direct 
for free engineering data and price list. 


TRADE 
€ CURTIS 
MARK 

UNIVERSAL JOINT CO., INC. 

5 BIRNIE AVENUE, SPRINGFIELD, MASS. 


As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 
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used to bring the turbine up to op- 
erating speed. When all start-up 
conditions are met, an indicator 
signals the operator to push the 












Control panel of the railway-car 
mounted mobile power plant will be 
in a soundproof compartment. Con- 
trols are designed so the plant can 
















be operated by one man 


start button. The rest—ignition,ig- 
nitor airflow and fuel flow—is au- 
tomatic. 

Electrical output is obtained 
from a three-phase synchronous 
generator coupled to the turbine 
shaft through a fiexible coupling. 
Output is 5500 kw at 12,500 volts. 

Temperature detectors are im- 
bedded between stator coils to en- 
able continuous monitoring of op- 
eration. A lock is provided to hold 
the generator rotor during transit. 
Necessary transformers and asso- 
ciated switchgear are also mounted 
in the car to permit tieing the 
plant into outside power lines. 





General Motors Powerama will 
be staged on the Chicago lakefront 
August 31 through September 25. 
Over 150 exhibits at the outdoor 
Show will demonstrate uses and 
applications of diesel and gas-tur- 
bine power. 

A lightweight, low-cost diesel- 
powered 400-passenger train, which 
reaches speeds of over 100 mph 
will be introduced. The XP-21 Fire- 
bird, first gas-turbine automobile, 
(Continued on Page 36) 
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714 H.P. Overhung, Partial 
Imperial Motor on Deck Winch 








specifications call for the best. That’s why design e1 
types of industry have learned to rely on Tmperias 








drive problem calls for special service conditions, special: te 
electrical characteristics, or for special mechanical design, 
an Imperial specialist. 









Imperial’s reputation has been built on a solid fe 
Quality, Service, Right Prices and Courteous Treatment. € 
agement takes an active interest in the design, mant 
the servicing of each order. You'll find us small ene 
sonalize each problem . . . large enough to tackle the tough 
Write today for more information on Imperial’s complete line 
standard motors and motor generator sets. AC—1 to 300) ne 
DC — | to 125 HP; motors and generators for 
almost every purpose. Write Department #2 


















THE IMPERIAL ELECTRIC COMPANY 


64 IRA AVE. — AKRON, OHIO 
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SPLINE SHAFTS GEAR ASSEMBLIES 


y EN 40 years of 
gear making, these are the 
10 gear types that have 


emerged as our specialties, 


If one (or more) of these 
types is included in your 
product, it may pay you 
to review the facts about 
Double Diamond Gears 


contained in this book. 


We will be happy to 
send you a copy. Why 


not write for one today? 


FOR AUTOMOTIVE, FARM EQUIPMENT 
& GENERAL INDUSTRIAL APPLICATIONS 


GEAR-MAKERS TO LEADING MANUFACTURERS 


Automotive (tear Works. ine. 


ESTABLISHED IN 1914 


RICHMOND, INDIANA 





SPECIALIZED SEAL ENGINEERING 


0.0. OF SEAL 





C'BORE DIAMETER 





BOT CIRCLE 





PACE SEAL TO 
HOUSING BEARING - SPEC.S-256 





d 
D 
Vv 
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is developing new ways to assure top performance in 
AUTOMOBILE AIR CONDITIONING COMPRESSORS 


Automobile air conditioning, a recent innovation, poses 
difficult new problems for the compressor maker. The 
Seal shown represents many months of designing 
effort, guided by years and years of specialized 
experience, to produce a Seal that's right in every 
detail —to assure steady unit performance uninter- 
rupted by sealing difficulties. 


This Seal, which has been developed for a leading 
manufacturer of compressors, well exemplifies the 


mechanical 
seals 


/rotating 
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skill and patience of ROTARY SEAL engineering. 
That's our business—solving hard Shaft Sealing 
problems where production quantities of Seals are 
involved, by applying the basic ROTARY SEAL prin- 
ciples which opened the way to successful mechan- 
ical Shaft Sealing when this company introduced 
them years ago. 


Major development programs in which we are now 
engaged prevent us from accepting new assign- 
ments at this time; but you'll find ROTARY SEAL 
ideas affecting the whole course of Shaft Seal de- 
sign, as time goes by. 


2022 NORTH LARRABEE STREET 
CHICAGO 14, 


ILLINOIS, U.S.A. 





But, It’s Up and Away With a Flip of a Valve 


Power for the Hoist Cylinder and 
adjustable forks of the YALE Giant 
Ram is furnished by a 3000 Series 
HYDRECO Pump. 


Series V-12 HYDRECO Valve con- 
trols the Hoist Cylinder. An avuxil- 
omy HYDRECO Valve controls the 
‘orks. 


WRIT. 


The YALE Giant Ram, handling loads to 50 
tons, is the practical answer to smooth, 
speedy movement of the heavy rolls. Hy- 
draulic controls for operation are HYDRECO! 


with 


HYDRECO 


CHD Power 

The equipment that is “getting things 
done” today is more often than not 
equipped with HYDRECO Hydraulic 
Pumps, Motors, Valves and Cylinders. 
And, in engineering tomorrow's success- 
ful Materials Handling equipment, Farm 
Machinery, Heavy Construction and 
Earth Moving vehicles, the one outstand- 
ing attribute you will look for in com- 
ponents for the hydraulic system is 
—DEPENDABILITY. For years, the build- 
ers of equipment that “sells and per- 
forms” have used HYDRECO Oil Power. 
And, they have also drawn freely from 
the well of engineering “know-how” and 
experience which is here in HYDRECO. 
All are here for you, too. 


for full information on new developments in 
==" HYDRECO Oil Power. 


HY DRECO oivision 


THE NEW YORK AIR BRAKE COMPANY 





1106 EAST 222nd STREET CLEVELAND 17+ OHIO 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N, Y. 


36 


®) 


News Roundup 





—> 


(Continued from Page 31) 
and the Navy’s “Pogo” vertical 
takeoff plane will be on display as 
well as an oil-drilling rig ip 
operation, an operating sawmill 
and cotton gin. Other exhibits 
will include 50-ton dump trucks, 
tractors, road scrapers, huge gen- 
erators and marine craft. Admis- 
sion to the Powerama will be free. 


Thompson Products Inc. has ac- 
quired Karl-Douglas Associates, 
designers of hydraulic and pneu- 
matic cylinders and valves. Kari- 
Douglas will retain its identity and 
present location, operating as a di- 
vision of Thompson’s west coast 
plant at Bell, Calif. 


_ New Design to Reduce 
Atomic Reactor Size 


“Nesting” in Heat Exchanger 
Will Cut Weight and Space 


A proposed atomic reactor design 
is expected to reduce the weight 
per horsepower of conventional 
atomic reactors and eliminate many 
moving parts. Proposed by Gen- 
eral Electric Co., the new design 
“nests” the reactor inside a cylin- 
drical heat exchanger, thereby 
eliminating the need for a separate 
heat exchanger. Some piping and 
valves, which must be shielded to 
protect personnel from radiation, 
may also be eliminated. 

Liquid sodium, the coolant, is 
to be pumped through the new re- 
actor by electromagnetic means. 
Current generated by thermoelec- 
tric elements within the reactor 
itself will create a magnetic field. 
Action of the magnetic field will 
circulate the liquid sodium through 
a closed loop. Pumping rate is to 
be regulated by resistance units in 
the electrical circuit. 

Reactor shielding is mainly re 
sponsible for most of the bulk and 
weight of present atomic reactors. 
The new design, according to Get- 
eral Electric, may make possible 
installations in aircraft and railway 
locomotives. 


Dalmo Victor Co., San Carlos, 
Calif. has announced plans for 
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construction of a new building 
which will house all its present fa- 
cilities. The firm designs and pro- 
duces airborne radar antennas. 





eee 








GIANT PRESS, said to be 
the world’s largest, was con- 
structed for molding rein- 
forced plastics. Built by Hy- 
draulic Press Mfg. Co., the 
press is 63 ft high and has 
a capacity of 600 tons. 
Platen size is 75 by 104 in.; 
stroke is 17 ft 





Goodyear Aircraft Corp. is con- 
Structing a new engineering and 
research building in Akron, O. The 
hew building will be equipped with 
instruments and facilities for re- 
Search and development of new 
Products in the fields of aero- 
Physics and electronics. 
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... more than double the life of your hydrau- 
lic system ... at no additional cost. 

Today’s production lines cannot afford 
avoidable machine breakdowns. DUDCO 
PF-100 Pumps, rated at 2000 psi for continu- 
ous operation, provide the extra margin of 
operating safety which your customers need 
so badly. The hydraulic system may not re- 
quire more than 1000 psi — but the extra 
stamina provided by a 2000 psi DUDCO 
Pump cuts downtime AND more than 
doubles the life and dependability of the 
hydraulic system. 

This added safety factor makes sense and 
saves dollars for the user... and at the busi- 
ness end of a sale, can make the deciding 
difference. You pay no premium for DUDCO 
2000 psi continuous operation. They cost no 
more than pumps rated at considerably low- 
er pressures. There’s a DUDCO PF-100 Pump 
in a size and capacity and mountings to fit 
nearly all standard machine tools. 

Users of machine tools can modernize and 
improve the dependability of their equip- 
ment with DUDCO PF-100 Pumps. 


gETTER THAN - 


The hydraulically counter-bal- 
anced DUAL-VANES in DUDCO 
Hydraulic Pumps eliminate 
wear producing loads normally 
caused by unbalanced hydrau- 
lic forces and vane acceleration. 
DUAL-VANES also maintain 
MULTIPLE SEALING BARRIERS 
to slippage and power loss. 
DUAL-VANES are a patented 
and exclusive DUDCO feature. 


Get the facts on the Dudco PF-100 Dual-Vane Pumps and Fluid 


Motors. Write today. 


D id >) C o DIVISION 





|THE NEW YORK AIR BRAKE oe 
| 1706 EAST NINE MILE ROAD © HAZEL PARK* MICH. 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 





TURN YOUR OWN PINIONS 


Mass Gear can generate spur, helical 
and worm pinion rod in all types of 
material including plastic. 


Mass Gear can also produce any type 
of serrated or special form rod that can 
be generated. 


These rods are available up to 6 feet in 
length, from 5/32" to 1 %”" in diameter. 


Mass Gear products are made to 
A.G.M.A. standards, thus insuring uni- 
form quality. 


Illustrated brochure showing interesting 
designs and suggestions available upon 
request. 


assachusetts Gear & Tool Co. 
WOBURN, MASS. 








Pennies invested 
Thousands saved 














jewels with resilient 

silicone rubber or spring 

cushions provide inexpensive shock 

resistance for any instrument. Bird 

provides variable cushioning to suit 

different operating conditions; 

mountings to any specification; con- 
trolled movement of jewel. 


Bird Cushion Jewel Assemblies add the necessary 
safety factor to your instrument production, eliminat- 
ing waste and tear-down because of poor judgment 
in bearing adjustment. 

Let actual tests prove the superb performance of 
Bird Cushion Jewel Assemblies. Send specifications 
and sizes of jewel bearings you require. Bird will 
send you samples for testing in your own plant. 
Bird engineers are available for all your small 
bearing problems. 





Over 40 years of serving industry with Quality jewel bearings 


Juicard fue Cod &,Co., Ine. 


Sapphire and glass jewels Precision glass grinding Jewel mounting and assembly Sapphire styiii 
20 Spruce Street, Waltham 54, Mass. 
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Miniature Blowers 
Feature Axial Flow 


Compact Design Gives 
High Efficiency with Small Size 


Miniature axial-flow blowers 
having high efficiencies have re- 
cently been developed. Designed by 
Plannair Ltd., the units are being 
manufactured by Pesco Products 
Div. of Borg-Warner Corp. 

Smallest of the group is 1%, in. 
in diameter. Its driving motor is 


less than an inch in diameter. 
Weighing about 8 oz, the unit de- 
livers 16 cfm. Other blowers of the 
same design range in size to about 
6 in. in diameter. Operating ef- 
ficiencies are said to be consider- 
ably greater than conventional 
blowers of the same physical size. 

The new units operate in any 
position and are designed for oper- 
ation under severe conditions of 
shock, temperature, humidity, and 
altitude. They may be mounted in 
ducts and may be provided with 
totally enclosed or explosionproof 
motors. 

Applications include aircraft ven- 
tilating, cooling electronic equip- 
ment, and spot heating. Marine ap- 
plications may include fume re- 
moval and cooling high-powered 
signalling devices. 


Machinery and Allied Products 
Institute has elected Charles W. 
Stewart Jr. of Washington, D. C., 
as president. He will also serve 
as chairman of the Counci) for 
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Technological Advancement, an 
affiliate organization of the In- 


stitute. 
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MACHINE DesicNn 


“That’s Cogley—our gear ex- 
pert.” 
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Map-Making Film Available 
As Drawing Surface 


Stable, Transparent Material 
Takes Ink or Pencil Drawing 


High transparency and dimen- 
sional stability of a new drafting 
material make it suitable for full- 
size templates or optical compara- 
tor work. Release to draftsmen and 
engineers in private industry of 
the drawing surface material has 
been announced by Keuffel & Esser 
Co. 

Called Stabilene, the material is 
developed from a polyester film 
with high tensile strength, high 
impact resistance and long flex 
life. Several types of coatings 
have been made for application to 
the film. These coatings include 
(1) Translucent surface to accept 
pen and ink drawings, (2) scribe 
coat for scribing, and (3) light- 
Sensitive solutions including blue- 
print, brownprint, dry and moist 
diazo. 

Among the advantages claimed 
for Stabilene over its predecessor 
glass cloth is its greater accuracy, 
lower cost and greater transpar- 
ency. It is fiber free, which gives 
it a smoother drawing surface and 
eliminates the fiber pattern back- 
ground on reproductions. It is also 
said to be more flexible and strong- 
er than the glass cloth. 

(Continued on Page 42) 
















fractional HP Vari-Speed 
MOTODRIVE 

















compact, attractive design 


Within streamlined, metallic blue housing is 
REEVES’ “‘weatherized”’ motor, time-tested 
speed changing mechanism, and heat-treated 
helical gear speed reducer. Maximum space 
for vertical model only 1654” x 214%" x 114%”. 
Other models equally compact. 
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th 0 simple, accurate operation 










. 14-turn handwheel on Speedial indicator gives 
11d la fF you stepless, accurate speeds from 3 to 4660 
rpm’s—within a 2:1 to 10:1 speed range. Elec- 
ope (Z q / tric remote or automatic controls also avail- 
able. 
for 
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versatile application 


Select your exact needs from 112 assemblies: 
%, Y% or % hp. units; horizontal left or right, 
vertical, or 45° left or right models; horizontal 
or vertical down output shaft. 


Write Dept. H19-M543 for complete bulletin. 


REEVES PULLEY COMPANY « Columbus, Indiana 
Division of RELIANCE Electric and Engineering Co. 
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Gearshift Drives 


Designed for Continuous 
HEAVY-DUTY Service 


LIMA GEARSHIFT DRIVES provide an individual power source for 
machine tools and other equipment wherever constant-horsepower and 
multiple speeds are required. The modern LIMA Selective Speed DRIVE 
is a compact combination of a four-speed sliding gear transmission and a 
heavy-duty induction motor. For increased production, lower operating 
costs, minimum maintenance and maximum safety . . . specify Lima 
Drives. Experienced Factory Representatives are in the field to give 
your drive problems immediate and personal attention. Write today for 
the New brochure on Lima Gearshift Drives ... 1% to 15 Horsepower. 


THE LIMA ELECTRIC MOTOR COMPANY, 4890 Findlay Road Lima, Ohio 


Representation throughout the U. $., Canada and abroad “a 


FIRST...FOR DRIVES...MOTORS...SPEED REDUCERS 
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New NEMA Frame Sizes 


y, . . . . 
No longer is it necessary for the designer to compromise motor 
power or performance to meet size and weight limitations! 


Now, Lima has in production all ratings in new NEMA frame 
feue 182, 184, 213 and 215—-with the 254U through 326 frames 
ollowing on an accelerated schedule. 


it your application requires greater efficiency in a smaller size 
rith less weight, better protection and longer service-free life... 


then these new Lima Motors have been designed for you! Get de- 
tailed information from your Lima Representative now. If he is 
not already calling on you, his name and address will be found 
in the following Trade Directories: Thomas’ Register, Mac Rae’s 
Blue Book, or Conover-Mast Purchasing Directory. 


Of course, the former NEMA frame sizes 66 to 505 (14 to 150 
H.P.), incorporating the latest advances in motor design, will 
remain in production. 


THE LIMA ELECTRIC MOTOR COMPANY, 4879 Findlay Road Lima, Ohio 


Representation throughout the U. S., Canada and abroad 


FIRST...FOR MOTORS... DRIVES...SPEED REDUCERS 
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from Drying Ovens 
to Ice Flakers 
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SAVE SPACE WITH 


WINSMITH 


SERIES **@>"" SPEED REDUCERS! 


For every speed reducer application where space is at 
a premium, you'll put a premium on the new Winsmith 
Series “C” Speed Reducers. With this series, Winsmith 
achieves stepped-up horsepower and torque output 
without increase in overall size. Pricewise, this means 
that the “C” Series Reducer gives you more value than 
ever offered for your horsepower dollar. 

The streamlined Scotsman Ice Flaker, manufactured 
by the American Gas Machine Company, is an exam- 
ple of how one manufacturer uses Series “C” Reducers 
to make every inch of space count. Because of com- 
pactness, the model “CT” reducer has been selected 
for use on the complete Scotsman Line. And, equally 
important, — trouble-free operation — is another 
reason the American Gas Machine Company gives for 
selecting this series ! 

Driven by a 4 hp motor at 1725 rpm, with a reduc- 
tion ratio of 49 to 1, these “CT” reducers are helping 


LET, 
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This view of the mounting 
arrangement in the Scotsman Ice 
Flaker, shows the 10” pulle 
attached to the high speed sha 
of the reducer. 


to build a splendid reputation for Scotsman Ice Flakers in thousands of restaurants, 


hotels, hospitals and institutions throughout the country. 


Whatever your products may be — from drying ovens to ice flakers—if you're design- 
ing for more streamlined appearance, or, if you’re aiming at reducing component size 
without sacrificing performance, then you should get the complete facts on the Win- 


WINSMITH, INC. 


16 Elton Street 


Springville (Erie County), N. Y. 
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(Continued from Page 39) 
Base-material thickness is be. 
tween 0.005 and 0.0075-in. Therma] 
coefficient of Stabilene is 0.000006. 
inch per inch per degree F in the 
range 80 to 220 F. This is an ay- 
erage of both directions. 
Transparency of the base mate. 
rial is reported to be practically 
100 per cent. The pencil and ink 
surface is about 85 per cent trans- 
parent. The scribe coating is ac- 
tinically opaque but translucent. 
Pen and ink surfaces of the film 
take pencils up to 4H or 5H and 
most types of drawing inks. The 
scribe coating is said to permit 
scribing of sharp lines without 
chipping at intersections or edges. 
Among suggested applications 
for the film are the manufacture 
of templates for large blanking and 
piercing dies, or the checking of 
templates for complex forgings and 
structural members in wing and 
fuselage sections of aircraft. Full- 
scale drawings used in such appli- 
cations may be reproduced by con- 
tact printing directly on the tem- 
plate or tool material, according 
to the company. Printed circuits 
and wiring design are other appli- 
cations for which Stabilene might 
be used. 


Impact Tube 
Gives Sudden Shock 


Device Tests Materials 
For Sudden Load Effects 


Response of metals and plastics 
to impact is being tested by a new 
technique developed in the Re- 
search Div. of New York Univer- 
sity College of Engineering. Called 
an “impact tube,” the instrument 
measures the effect of impact in 
terms of stress-strain relationships. 

Essentially, the equipment con- 
sists of a 14-ft long tube, 18 inches 
in diameter. The tube is divided in- 
to three chambers, a static cham- 
ber, dynamic chamber and firing 
chamber. The specimen is mounted 
between the static and dynamic 
chambers. Both chambers are 
sealed from one another and from 
the atmosphere. 

A plastic sealing diaphragm 
serves as the outer end wall of the 
dynamic chamber. This sealing 
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diaphragm is supported by a spe- 
cially designed pneumatic piston. 

In testing, both the dynamic and 
static chambers are pressurized 
equally. Because of the equalized 
pressure, the specimen does not 
deform. To create a sudden shock, 
the plastic diaphragm is ruptured 
suddenly. The resulting expansion 
wave travels from the mouth of 
the dynamic chamber to the speci- 





Impact tube at New York Univer- 
sity is used for testing material sub- 
jected to sudden loads. Outputs of 
the sensing elements inside the tube 
are connected to the oscilloscope 


men resulting in a sudden drop in 
pressure at the specimen. Pressure 
balance is destroyed in about 0.01- 
second, and the pressure in the 
Static chamber impulsively loads 
the specimen. The amount of load 
can be controlled by the pressure, 
and the rate of loading depends 
upon the length of the tube. 
Dynamic chamber pressure is 
Sensed by a pressure transducer 
mounted at the specimen position. 
Electrical strain gages detect the 
Specimen response. Outputs of all 
the sensing elements are applied to 
4 multichannel high-speed oscillo- 
Scope. According to NYU research- 
ers, a complete experiment can be 
run in a few minutes. 
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HIGH SPEED camera 


When it sings out, 


engineering mysteries unfold 


the Kodak 


The high-pitched whine of a high 
speed camera is bursting forth more 
and more often in modern engineer- 
ing laboratories. For engineers have 
found that ultra-slow-motion movies 
make trouble shooting in fast-mov- 
ing parts more a matter of intelligent 
visual analysis than of tedious cut- 
and-try experimentation or calcula- 
tion. And that leaves them more time 
for design and development work. 


The high speed camera we make is 
primarily for the practical engineer 
to use in helping solve his day-to-day 
problems. Its top speed is a reason- 
able 3200 pictures a second. That 
slows action 200 times when you 
project the 16mm film at normal 
speed, enough in the great majority 
of mechanical problems to see what’s 
going on. You don’t burn up more 
film than you need and the instru- 
ment is simple and rugged enough 
for a busy man to use without trouble. 


The best way for you to evaluate 
the Kodak High Speed Camera in 
terms of your own needs is to send 
for a booklet that not only gives you 
the details but quite a few case his- 
tories on how it has been used in a 
variety of industries. You get the 
booklet by writing to Graphic Repro- 


duction Division, 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 




















Advancement 


ERA plans to triple its staff. 


Good Pay from the Start 
Highest s: lary offer compatible 
with your job qualifications. 


Good Living 


Own a home or rent close to 
work and shopping—on the out- 
skirts of a city with outstand- 
ing cultural and educational 
activities—in a vacation land writing. 
of 10,000 lakes. 


Fkorseirgtove. Fland 
ovsion or SPERRY RAND <ovroenen 


ELECTRONIC ENGI fy EERS MECHANICAL 


opportunities better than ever at 
Klemington Fland 
E woincenine Aéseancn “Associates WV 


Be Mase Rae Ia Saw ves SH" Uy tan sot 
= The ERA Division 
Is a leader in developing 
Electronic Digital Computers, 
Automatic Data-Handling and 
Control Systems, Mechanisms, 
and Weapons. 


Everything you want in a job 


Stimulating Work Most. of our engineers are 
having the time of their lives doing creative re- 
search and development on important new appli- 
cations in mechanical and electronic engineering. 
Men work as project teams, and each man learns 
all aspects of his project. Pulse circuits, magnetic 
cores, transistors, printed wiring, miniaturization, 
and precise mechanisms are used in designing 
computers, automatic data-handling and control 
systems, mechanisms, and special weapons. 
Other excellent engineering jobs are available in 
production, testing, specifications, quality con- 
trol, contract administration, and technical 


Send an outline of your training 
and experience to Dept. A7: 


ENGINEERING isearcn Assocutts pIvisiON 


1902 W. Minnehaha Avenve 
Saint Paul W4, Minnesota 





All these ... and more... for 
YOUR BEST CONNECTIONS 


U/L AND CSA TESTED | HI-RUGGED STRENGTH 
PURE COPPER RE-USABLE 

ALL WIRE SIZES 

ECONOMICAL 


100°. CONDUCTIVITY 
COOLER OPERATION 


WRITE FOR 
80-PAGE CATALOG 


* 
ILSCO CORPORATION 
5752 Mariemont Ave. 
CINCINNATI 27, OHIO 
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At present, studies are being con- 
ducted on the response of various 
aluminum, steel and titanium al- 
loys to impulse loads of various 
magnitudes. Data is being obtained 
in both the plastic and elastic re- 
gion. Studies are also being con- 
ducted on the failure of materials 
under impact loads. 

Dynamic response of diaphragms 
of aluminum alloy, annealed low- 
carbon steel and annealed stainless 
steel have been obtained for load- 
ings into the yield region of these 
materials. Low carbon steel, for 
example, is reported to show irreg- 
ular behavior in the yield region. 
Lines of local straining were found 
to assume different patterns in 
static and dynamic loading. A cir- 
cumferential pattern is evident 
with static loading while the pat- 
tern is generally radial with dy- 
namic loading. 

Results of these experiments are 
expected to be useful in design of 
structures subject to sudden loads. 
Included in structures of this na- 
ture are aircraft equipment and 
buildings that may be subjected 
to bomb blast. Metal stamped out 
by heavy presses may also be the 
subject of extensive research. 





“Scrom may crack with this one 
He’s trying to design a non- 
slipping, non-locking fastener. 





Barry Corp. of Watertown, Mass. 
announced that it has changed its 
name to Barry Controls Inc. Barry 
Controls manufactures engineered 
mountings to control noise and vi- 
bration. 
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Plastics materials production has 
at least doubled every five years, 
according to the U.S. Dept. of 
Commerce, growing from 5.9 mil- 
lion pounds in 1922 to over 2.9 
billion in 1953. 


AND EXPOSITIONS 


Symposium on Electronics in 


Automatic Production to be held at | 
the Sheraton-Palace Hotel, San | 
Francisco, Calif. Sponsored by the | 
Stanford Research Institute and | 
the National Industrial Conference | 
Board. Additional information may | 


be obtained from the Public Rela- 
tions Dept., Stanford Research In- 
stitute, Stanford, Calif. 


Aug. 24-26— 


Western Electronic Show and | 


Convention to be held at the Civic 


Auditorium, San Francisco, Calif. | 


Additional information may be ob- 
tained from Mal Mobley, Jr., Busi- 
ness Manager, 344 North La Brea 
Ave., Los Angeles 36, Calif. 


Sept. 6-17— 

National Machine Tool Builders’ 
Association Show to be held at the 
International Amphitheatre, Chi- 
cago, Ill. Additional information 


may be obtained from Clapp & | 
Poliak Inc., 321 Madison Ave., New | 


York 17, N. Y. 


Sept. 6-17— 

Production Engineering Show to 
be held at Navy Pier, Chicago, IIl. 
Additional information may be ob- 
tained from Clapp & Poliak Inc., 
341 Madison Ave., New York 17, 
N. Y. 


Sept. 6-17— 

Metalworking Machinery & 
Equipment Exposition to be held 
at the Chicago Coliseum, Chicago, 
Ill. Managing director is William 


H. Eisenman, 2689 East Overlook | 


Road, Cleveland 6, O. 
(Continued on Page 48) 
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1 UNIVERSAL MOTOR FOR BLOWER MEETS LIMITED 
» SPACE REQUIREMENTS 


General Electric engineers were asked to supply a specially 
mounted motor for an axial fan. Among the special considera- 
tions were a limited amount of space for the motor and need 
for exceptionally long brush life. 

The space problem was solved by G-E engineers with a uni- 
versal motor designed with a special tripod mounting, extended 
bearing nose, and a diameter of only 6; inches. Extensive 
testing proved this motor to have more than required brush life. 
This General Electric air-over motor can also be supplied in 
Class 1, Group D, explosion-proof construction. 


# sth 


2 SPECIAL DC BRAKE MOTOR DESIGNED FOR 
» LOCOMOTIVE DOOR OPENER 


Limited space requirements presented a problem to G-E 
engineers when they were asked to design and build a motor to 
open and close a 1200-pound locomotive car door. Another 
specification: positive starting and stopping action. 

A team of General Electric motor experts designed a special 
space-conserving, side-wall mounted motor to be used witha 
gear reducer and magnetic brake. 

G.E. offers a complete line of d-c motors in the following en- 
closures: drip-proof, totally enclosed non-ventilated, explosion- 
proof, severe-duty, navy- and marine-type construction. 


These four cases show how you 


THIS TEAM OF G-E MOTOR EXPERTS is ready to tackle 
your special drive problems: (1) Lubrication specialist 
(2) Mechanical design engineer (3) Vibration specialist 
(4) Electrical engineer (5) Product design engineer (6) 
Heat transfer specialist. 
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SYNCHRONOUS INDUCTOR MOTOR IDEAL FOR 
» LOW-SPEED CAMERA DRIVE 


This General Electric customer required a special low-speed 
motor for an automatic camera drive. Among the customer’s 
specifications was precise starting and stopping action. 


Experience indicated that a synchronous inductor motor would 
be ideal for this low-speed application. The synchronous in- 
ductor motor G-E engineers came up with had a rabbet fit for 
direct mounting to the camera. The motor operates at 75 rpm 
and a torque of 75 oz-in., and is giving excellent service. 


Synchronous inductor motors—a G-E exclusive—are available 
in 115- and 230-volt ratings 60, 50, and 25 cycles. 


4 SHADED-POLE INDUCTION MOTOR TAILORED 
« TO VIBRATING SANDER 


An industrial sander manufacturer requested a built-in motor to 
withstand severe vibrations. 


G-E engineers, working closely with customer engineers, helped 
to develop a hand sander, cool to the touch, by adapting a 
specially designed shaded-pole motor rotor and stator. 


Not only were these shaded-pole motor parts designed to with- 


stand vibrations encountered in application, they also allowed 
the customer to greatly simplify assembly operations. 


G-E shaded-pole motor parts are available in ratings from 15 
mhp to 1/12 hp, 115 and 230 volts, 60 and 50 cycle. 


solve drive problems when you buy 
General Electric specialty motors 


You buy solutions to your electric drive problems when 
you buy versatile General Electric specialty motors. 
These motors, applied by experienced G-E application 
engineers, can really solve the “‘tough ones” for you— 
design problems like those posed above. 


Among the specialty motor products available for your 
application are: d-c motors and generators, shaded-pole 
motors, specialty induction motors, amplidynes, ta- 


chometer generators, low-speed synchronous inductor 
motors, dynamotors, and universal motors and parts. 


TURN OVER YOUR SPECIAL MOTOR PROBLEMS to 
General Electric early in your planning by contacting 
your local G-E Apparatus Sales Office. Or, if you prefer 
write describing your requirements including quantity 
and application to Section 704-54, General Electric 
Company, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Cutting Department where finest, new equipment 


is used to produce gears up to 142 pitch, 36” dia. 


@ This picture shows a part of Fairfield’s Spur Gear | 
(Continued from Page 45) 


AT FAIRFIELD, you get the benefit of 
mass production ECONOMY, combined 
with every modern facility for manu- 
facturing FINE GEARS! 


Here “under one roof” is everything 
needed to meet your most exacting gear 
requirements — metallurgical department, 
batteries of the most modern machines, 
testing laboratories, complete heat-treating 
facilities —all operated by skilled 
craftsmen working under expert engineer- 
ing supervision. 


Get acquainted with the Manufacturing 
Service Fairfield offers to makers of 
agricultural implements, road building 
machinery, machine tools, engines, trucks, 
tractors, and all kinds of powered 
equipment. Your inquiry will receive 
prompt attention — ask for 

interesting, illustrated bulletin. 


FAIRFIELD 





accuracy | 


economy 
capacity 
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FINE GEARS 
MADE TO ORDER 


SPUR GEARS — Straight, helical, and 
internal. Sizes from 16 pitch, 1%2” 
dia., to 1% pitch, 36” dia. 


HERRINGBONE—(Fellows Type). Sizes 
from 142” to 15”. 

SPIRAL BEVEL — Sizes from 16 pitch, 
1%” dia., to 1% pitch, 28” dia. 
STRAIGHT BEVEL—Sizes from 16 pitch, 
1%" dia., to 1% pitch, 28” dia. 
HYPOID—Sizes from 12” to 28” dia. 
ZEROL—Sizes from 16 pitch, 1%” 
dia., to 1% pitch, 21” dia. 

WORMS AND WORM GEARS—Worms 
to 7” dia. Worm gears to 36” dia. 
SPLINED SHAFTS—Lengths to 52”. 
Diameters from 1” to 6”. 
DIFFERENTIALS — 10,000 to 300,000 
inch pounds capacity. 


Note: All of the sizes above 
ore approximate. 


Sept. 12-14— 

American Institute of Electrica] 
Engineers. Petroleum Technical 
Conference to be held at Shamrock 
Hotel, Houston, Texas. Additional 
information may be obtained from 
society headquarters, 33 West 39th 
St., New York 18, N. Y. 


Sept. 12-15 — 

Society of Automotive Engineers. 
Tractor Meeting and Production 
Forum to be held at Hotel Schroe- 
der, Milwaukee, Wis. Additional in- 
formation may be obtained from 
society headquarters, 29 West 39th 
St., New York 18, N. Y. 


Sept. 12-16— 

Illuminating Engineering Society. 
National Technical Conference to 
be held at Hotel Statler, Cleveland, 
O. Additional information may be 
obtained from Charles Amick, Con- 
ference General Chairman, General 
Electric Co., Nela Park, Cleveland, 
O. 


Sept. 12-16— 

Instrument Society of America. 
Tenth Annual Instrument-Automa- 
tion Conference and Exhibit to be 
held at Shrine Exposition Hall and 
Auditorium, Los Angeles, Calif. Ad- 
ditional infarmation may be ob- 
tained from society headquarters, 
1319 Allegheny Ave., Pittsburgh 
33, Pa. 


Sept. 15-18 

Packaging Machinery Manufac- 
turers Institute. Annual Meeting 
to be held at The Homestead, Hot 
Springs, Va. Additional informa- 
tion may be obtained from society 
headquarters, 342 Madison Ave., 
New York 17, N. Y. 


Sept. 26-29— 

Association of Iron and Steel En- 
gineers. Annual convention to be 
held at the Sherman Hotel, Chi- 
cago, Ill. Additional information 
may be obtained from society head- 
quarters, 1010 Empire Bldg., Pitts- 
burgh 22, Pa. 


MANUFACTURING CO. 


2307 South Concord Road Lafayette, Indiana 


Sept. 28-29— 
Industrial Electronics Conference 
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to be held at Rackham Memorial 
Auditorium, Detroit, Mich. Spon- 
sored by the American Institute of 
Electrical Engineers and the Insti- 
tute of Radio Engineers. Addi- 
tional information may be obtained 
from the American Institute of 
Electrical Engineers, 33 West 39th 
St., New York 18, N. Y. 


Sept. 29-Oct. 1— 

Standards Engineers Society. An- 
nual Meeting to be held at Hotel 
Statler, Hartford, Conn. Additional 
information may be obtained from 
Arnold B. White, Program Chair- 
man, c/o Veeder-Root Inc., Hart- 
ford, Conn. 


Oct. 3-5— 

National Electronics Conference 
to be held at Hotel Sherman, Chi- 
cago, Ill. Sponsored by the Amer- 
ican Institute of Electrical Engi- 
neers, Illinois Institute of Tech- 
nology, Institute of Radio Engi- 
neers, Northwestern University and 
the University of Illinois. Addi- 
tional information may be obtained 
from J. Kocik, Publicity Commit- 
tee Chairman, c/o [Illinois Bell 
Telephone Co., 208 W. Washington 
St., Room 300, Chicago 6, IIl. 


Oct. 3-7— 

American Institute of Electrical 
Engineers. Fall General Meeting 
to be held at the Morrison Hotel, 
Chicago, Ill. Additional informa- 
tion may be obtained from society 
headquarters, 33 West 39th St., 
New York 18, N. Y. 


Oct. 5-9— ' 

World Plastics Fair and Trade 
Exposition to be held at National 
Guard Armory, Los Angeles, Calif. 
Additional information may be ob- 
tained from Philip M. Kent, Man- 
aging Director, 700 Exposition 
Blvd., Los Angeles 7, Calif. 


Oct. 6-8— 

Society of Industrial Designers. 
Eleventh Annual Meeting and De- 
sign Conference to be held at The 
Woodner Hotel, Washington, D. C. 
Additional information may be ob- 
tained from society headquarters, 
48 East 49th St., New York 17, 
N. Y. 
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you can get this 
brilliant finish 
directly on 

zinc die castings! 


No electroplating--no 
mechanical finishing! 





PART AS CAST 








NEW 
Gipyi>d (Cast-Zine-Brite) 


brightens zinc die castings by chemical 


TREATED WITH NEW IRIDITE 


polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zinc die-cast parts . . . without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem- 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes. . . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—Lower mechanical finishing costs are 
possible where plated fiuishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under "Plating Supplies” in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 
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For Ideas Unlimited... 


consider 
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Like everyone else who lives 
by “‘ideas,’’ you, too, may now 
and then find yourself face-to- 
face with a blank drawing pad, 
wondering where your next idea 
is coming from .. . 


Next time you are, think of 
opel... 


A Universal Ball. 


You’re likely to find so many 
new ideas hidden inside just one 
microscopic-size Universal Ball 
(to say nothing of the bigger 
ones) you’ll have an idea back- 
log that will never run dry. 


Fifteen yearsago, forinstance, 
who ever thought we’d be using 
a ball as a writing instrument? 
Well any day, now (perhaps 
every day), someone may design 
a product that’s just as revolu- 
tionary ... A product just as 
profitable ...A product built 
around a Universal Bali—a ball 
that is better than 10-millionths 
of an inch accurate! 

It could be you. And we’ll be 
glad to help at the drop of 
a postcard. 


Universal 
Ball co. 


WILLOW GROVE 
MONTGOMERY CO., PA. 
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Oct. 10-12— 

American Society of Lubrication 
Engineers. Second Joint Lubrication 
Conference sponsored by ASLE- 
ASME to be held at the Antlers 
Hotel, Indianapolis, Ind. Additional 
information may be obtained from 
society headquarters, “84 E. Ran- 
dolph St., Chicago 1, Ill. 


Oct. 11-15— 

Society of Automotive Engineers. 
Aeronautic Meeting, Aircraft Pro- 
duction Forum and Aircraft Engi- 
neering Display to be held at Hotel 
Statler, Los Angeles, Calif. Addi- 
tional information may be obtained 
from society headquarters, 29 West 
39th St., New York 18, N. Y. 


Oct. 14-15— 

National Society of Professional 
Engineers. Fall Meeting to be held 
at the Peabody Hotel, Memphis, 
Tenn. Additional information may 
be obtained from society head- 
quarters, 1121 15th St. N. W., 
Washington 5, D. C. 


Oct. 17-21— 

National Metal Congress and Ex- 
position to be held at Commercial 
Museum and Convention Halls, 
Philadelphia, Pa. Sponsored by the 
American Society for Metals. Ad- 
ditional information may be ob- 
tained from society headquarters, 
7301 Euclid Ave., Cleveland 3, O. 


Oct. 23-26— 

American Gear Manufacturers 
Association. Semiannual meeting 
to be held at the Edgewater Beach 
Hotel, Chicago, Ill. Additional in- 
formation may be obtained from 
society headquarters, One Thomas 
Circle, Washington 5, D. C. 


Oct. 24-25— 

Steel Founders’ Society of Amer- 
ica. Fall meeting to be held at The 
Greenbrier, White Sulphur Springs, 
W. Va. Secretary is George K. 
Dreher, 920 Midland Bldg., Cleve- 
land 15, O. 


Oct. 24-26— 
~ American Standards Association. 
Thirty-seventh Annual Meeting in 


** conjunction with the Sixth National 


Conference on Standards to be held 
at the Sheraton-Park Hotel, Wash- 
ington, D. C.. Sponsored by ASA 
and the National Bureau of Stand- 
ards. Additional information may 
be obtained from society headquar. 
ters, 70 East 45th St., New York 
0, Bs 


Oct. 25-27— 

American Institute of Electri- 
cal Engineers. Aircraft Electrical 
Equipment Conference to be held 
at the Hollywood Roosevelt Hotel, 
Los Angeles, Calif. Additional in- 
formation may be obtained from 
society headquarters, 33 West 39th 
St., New York 18, N. Y. 


Oct. 27-28— 

National Conference on Indus- 
trial Hydraulics. Eleventh annual 
meeting to be held at the LaSalle 
Hotel, Chicago, Ill. Sponsored by 
the Illinois Institute of Technology 
and Armour Research Foundation 
in co-operation with engineering 
societies and industrial organiza- 
tions. Additional information may 
be obtained from C. A. Arents, Sec- 
retary, Illinois Institute of Tech- 
nology, Technology Center, Chicago 
16, Il. 


Oct. 31-Nov. 1— 

Magnesium Association. Annual 
meeting to be held at the Biltmore 
Hotel, New York, N. Y. Additional 
information may be obtained from 
societv headquarters, 122 East 
42nd St., New York 17, N. Y. 


Oct. 31-Nov. 2— 

Society of Automotive Enzineers. 
Transportation Meeting to be held 
at The Chase Hotel, St. Louis, Mo. 
Additional information may be ob- 
tained from society headauarters, 
29 West 39th St., New York 18, 
N. Y. 


May 24-25, 1956— 

Third Conference on Mechanisms 
to be held at Purdue University, 
West Lafayette, Ind., sponsored by 
the Purdue School of Mechanical 
Engineering and MACHINE DE- 
SIGN. Additional information may 


be obtained from the Editor, MA- 


CHINE DESIGN, Penton Bldg., Cleve- 
land 13, O. 
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TYPE F 
STEELFLEX 
COUPLING 


e Any Size 
e Any Service 
e Any Application, 
Horizontal or Vertical 
e Always available 


The exclusive grid-groove design of 


FALK Steelflex Couplings 


protects your machinery in two ways 


You get double protection when you connect your driving 
and driven machinery with a Falk Steelflex Coupling—the all- 
steel-built coupling with the exclusive grid-groove design! First, 
its torsional resilience smothers shock and vibration; and 
second, the Steelflex design prevents damage and lowered 
efficiency by accommodating shaft misalignment. 








Why have increasing numbers of key men in industry 
standardized on Falk Steelflex Couplings? Their experience 
has proved that Falk Steelflex Couplings prolong the service 
life of their machinery...are trouble-free and need minimum 
maintenance...are easy to install, lubricate and disconnect 
...and cost less per year of service than ordinary couplings. 


One basic Steelflex design—the Type F, in its many sizes— 
is adaptable to more than 90% of all industrial applications. 
This facilitates buying, as well as prompt replacing and servic- 
ing when necessary. Write to Department 247 for engineering 
bulletin, including selection and dimension details. 


THE FALK CORPORATION, Milwaukee 8, Wisconsin 
MANUFACTURERS OF 


® Motoreducers © High Speed Drives @ Marine Drives 

* Speed Reducers © Special Gear Drives © Steel Castings 

* Flexible Couplings @ Single Helical Gears © Weldments 

® Shaft Mounted Drives © Herringbone Gears © Contract Machining eee G 
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How shock and vibration 
are smothered by the FALK 
Steelflex Coupling’s Torsional 


Resilience... Be\a 


This cutaway 

view shows 

the sturdy 

all-steel 

construction, 

also the 

exclusive, tor- 

sionally resilient 

grid-groove design. 

Here is how the ae 
grid-groove design functions: 


UNDER LIGHT LOADS The 
gridmember bears only at outer 
edges of grooves. The long span 
between points of contact remains 
free to flex under load variations. 


UNDER NORMAL LOADS As 
load increases, the distance between 
supports on grooves is shortened 
proportionately, but a free span 
remains to cushion shock loads. 


UNDER SHOCK LOADS Under 
extreme overloads, the gridmember 
bears fully on the grooves and trans- 
mits full load directly. The coupling 
remains flexible, within its rated 
capacity. 


SHAFT MISALIGNMENT ACCOMMODATED 
Free End Float Permitted 


Controlled flexibilityin | 2 Cte 


Sy 


the FALK Steelflex cou- PARALLEL MISALIGNMENT 
pling provides compensa- 8 =i “ 

tion for parallel and angu- ; : 

lar shaft misalignment— ce a 2? 

and permits free end float 
for the shafts of the driv- 
ing and driven members, 
or of either one. 

















Rapid H 
CM—Reversin H and HH FS—Limited Space 
Service 8 High Speeds - 


OTHER TYPES 
AVAILABLE 

In addition to the 
. : standard Type F (which 
BW—Brakewheel FT—Overload meets more than 90% 
Service Control of all applications), 
special or dual purpose 
Steelflex designs are 
available for unusual 
applications. A few of 
: sae | the many types are 
Extended Shaft shown here. 


name in industry 
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Model A 23 Calivolter 


Calivolter now available for immediate delivery 


CALIDYNE’S 


CALIVOLTER™ 


WHAT THE CALIVOLTER IS 


The Calivolter is a precise electrical 
instrument which provides an accurate 
voltage output over a wide frequency 
range. True r.m.s. voltages regardless 
of waveform, and accuracy of +4% 
are outstanding features. The Cali- 
volter fills a long recognized need for an 
extremely accurate but inexpensive 
voltage standard. 


* Trademark 


WHAT THE CALIVOLTER DOES 


The Calivolter may be used to measure 
accurately the e.m.f. of voltage- 
producing vibration, pressure, and 
seismic pick-ups, as well as strain- 
measuring devices. It provides a 
means for accurately calibrating volt- 
age detectors and _ voltage-sensitive 
devices such as Vacuum Tube Volt- 
meters, Oscilloscopes and Sensitive 
Relays. It may also be used for over-all 
calibrations of Recording Systems, and 
for measuring the frequency-response of 
Amplifiers, Recording Systems, Trans- 
formers, High Impedance Meters, etc 


WHAT THE CALIVOLTER OFFERS 


Here are some of the advantages and 
features which you get with the Calivolter: 


@ Accuracy +%% from DC to 10KC — 
useful to at least 20KC. 

@ Voltage output from 10 microvolts to 
10 volts in 5 continuous ranges. 

@ Easy operation, simple standard- 
ization. 

@ Low output impedance — max. 1000 

ohms. 


@ No current waveform error 


@ Current output — 1 microamp to 10 
ma in decade steps. 


A transfer switch and input con- 
nection for “unknown” facilitates 
measurements by substitution. 


Small size (8" x 8%" x 4” o.a.) 


Lightweight (6% lbs.), sturdy con- 
struction, matchless quality. 


Write today for specifications and price. 





THE 





CALIDYNE 





COMPANY 





120 CROSS STREET, WINCHESTER, MASSACHUSETTS 


SALES REPRESENTATIVES: 
PHILADELPHIA, PA. 
S nee! & Associotes 
Chestnut Mill 8.0892 
NORTHERN NEW YORK 
jcot Services Co., Boston 
Copitet 7.9797 
CLEVELAND, OnIO 


HOLLYWOOD, CALIFORNIA 





OF MACHINES 


At the recent annual meeting of 
the American Gear Manufacturers 
Association, Marvin R. Anderson 
was elected president of that or-. 
ganization for 1955-56. Mr. Ander- 
son, whose father was one of the 
founders of Michigan Tool Co., De- 
troit, joined that company in 1935. 
He had received a degree in me- 
chanical engineering from Mich- 
igan State University and had 


Marvin R. Anderson 


earned additional credits in the 
field of metallurgy. At Michigan 
Tool, after working in the shop 
to become familiar with all phases 
of manufacturing, he served as 
standards engineer, assistant chief 
engineer, and vice president. At 
present he is executive vice presi- 
dent. Mr. Anderson is a member 
of the Society of Automotive En- 
gineers, the American Society of 
Tool Engineers, the National Ma- 
chine Tool Builders’ Association 
and the Metal Cutting Institute. 

Other new officers of the AGMA 
are: vice president, Fred R. Eber- 
hardt, president of Eberhardt-Den- 
ver Co., Denver; and treasurer, G. 


—_ ms 2h 6 tet ot 8 lUlUlC CUCU lee 


i i ee ee 


MEW YORK CITY AREA 
G. C. Engel & Anociotes ?. Odett Co. CHICAGO, KLLINOIS G 
Rector 2 009) Prospect 1.6171 Hugh Morsiend & Co. Hellywood 9 6305 
RIDGEWOOD, NEW JERSEY : Ambaweder 2-1555 SAN FRANCISCO, CALIF. 
G. C. Enget & Ameciotes ~ INDIANAPOLIS, INDIANA G. 8. Miller Co. 
Oregen 4441 Hugh Mersiend & Co. Glendale 3803 = Lytell 3-3438 


8. Miller Co 


E. Gunderson, president of Brad 
Foote Gear Works Inc., Cicero. Il. 


ternational Corp. 
13 East 40th St. N.Y. 16, MY. 
Merray Mili 9-0200 
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Howard J. Findley has been ap- 
pointed assistant director of engi- 
neering by Eaton Mfg. Co., Cleve- 
land. He joined the company in 
1937 as chief engineer and plant 
manager for the Heater Div. and | 
since 1946 has been manager of | 
research at the Central Research 
Div. In his new position Mr. Find- 
ley will be working on research 
and engineering activities with all 
of the company’s divisions and sub- 
sidiaries. 






Announcement was made recent- | 
ly of the appointment of Rodney | 
D. Chipp as director of engineer- | 
ing for all manufacturing divisions 
of Allen B. du Mont Laboratories 
Inc., Clifton, N. J. Mr. Chipp has 
directed engineering for the Du 
Mont television network since 1948. 







Ipsen Industries Inc., Rockford, 
Ill., has appointed Donald E. Win- 
gate chief engineer. His new du- 
ties will include the co-ordination 
of engineering and technical de- 
velopment programs now in proc- 
ess, 












Emil Gross, chief engineer of the 
hydraulic department since 1950, 
has been appointed consulting en- 
gineer by Allis-Chalmers Mfg. Co., 
Milwaukee. He has been associat- 
ed with the company for more than 
45 years in the design and con- 
struction of large hydraulic tur- 
bines. Succeeding Mr. Gross as 
chief engineer is Paul D. Hess, who 
joined the company:in 1937. 

Allis-Chalmers has also an- 
nounced the appointment of Frank 
E. Jaski as engineer in charge of 
pump-turbines. 




















Emory W. Worthington has been 
appointed vice president in charge 
of engineering by George F. Mot- | 
ter’s Sons, York, Pa. Mr. Worth- 
ington has been associated with 
printing machinery manufacture 
since 1930. 











Harold Nutt recently was elected 
president and general manager of 
the Borg & Beck Div. of Borg- 
Warner Corp., Chicago. He joined 
the company in 1930 as director of 
engineering, was elected vice presi- 
dent in charge of engineering in 
1946, became vice president and 
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CUSHIONING - 


KILLING © 


SCRATCH- 


PREVENTION 


GLAZING 
STRIP 

















SCRATCH -PREVENTION 


Small pads of Armstrong DK-153 Tape keep these 
G-E stereoscopic viewers—and other portable appli- 
ances—from scratching desk and table tops. What's 
more, this resilient cork-and-sponged-rubber material 
cushions equipment, reducing clatter when units are 








put down on metal surfaces. 

Pads of DK-153 are available in any size or shape. 
And they require no special fastening methods or 
materials . . . pressure-sensitive adhesive sticks to 
almost any clean, dry surface. Just peel off cloth 
backing and press pads into place. 

Armstrong DK-153 comes in tapes, sheets, and 
rolls, as well as die-cut shapes, and in thicknesses 
from 14-inch to 34-inch. For samples, write on your 
letterhead to Armstrong Cork Company, Industrial 
Division, 7308 Dean Street, Lancaster, Pennsylvania. 


Available for export. 


PROTECTIVE 
i BACKING 












RESILIENT 
CORK-AND-RUBBER 






(Aymstrong DK-153 TAPE. 
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a motor designed to your 
exact product requirements 


Many manufacturers of motor-driven products have found 
that the use of a Lamb Electric special application motor 
results in better products and lower costs. 


Our high degree of specialization in both equipment and 
methods provides the advantages of custom manufacture 
on a volume basis. High quality and controlled costs go 
hand-in-hand. 


We shall welcome the opportunity to demonstrate the 


benefits of a Lamb Electric special application motor for 
your products. 


THE LAMB ELECTRIC COMPANY °° KENT, OHIO 


In Canada: Lamb Electric — 
Division of Sangamo Company Ltd. — Leaside, Ontario 


» nb Electric 


reactionat nonserower MOTORS 
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assistant general manager in 1953 
and was made vice president and 
general manager last year. 


Erickson Tool Co., Cleveland, 
has appointed Harold Ruehl as- 
sistant chief engineer. Mr. Ruehl 
was formerly associated with the 
Industrial Power Div. of Interna- 
tional Harvester Co., Melrose Park, 
Ill., as chief tool engineer. 


Arthur Townhill has joined the 
Harwill Corp., Los Angeles, as di- 
rector of engineering. Mr. Town- 
hill previously held engineering po- 
sitions with Aluminum Co. of 
America, General Motors Corp., 
Lycoming Mfg. Co., and Thomp- 
son Products Inc. During the 20 
years of his association with 
Thompson, Mr. Townhill designed 
an automatic casting machine and 
supervised the development of 
special forging and casting proj- 
ects. 


R. J. Krause has been appointed 
to the newly created post of chief 
administrative engineer at the Pa- 
cific Div. of Bendix Aviation Corp.., 
North Hollywood, Calif. 


Robert J. Lindsey has _ been 
named director of engineering by 
Hydraulic Press Mfg. Co., Mount 
Gilead, O. Mr. Lindsey attended 
the college of engineering at the 
University of Cincinnati and first 
joined the company in 1940 in the 
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engineering department. He was 
promoted to assistant chief engi- 
neer and later to chief design en- 
gineer. He left in 1950 to become 
chief engineer of the Elmes Engi- 
neering Div. of American Steel 
Foundries and has just returned 
to HPM to direct the engineering 
program. 

William H. Bennett, who has been 
named vice president in charge of 
sales, joined HPM as a design en- 
gineer in 1939 and was made di- 
rector of engineering in 1953. He 
returns to the company from Lake 
Erie Engineering Corp., where he 
has been sales manager for ap- 
proximately six months. 


Induction Motors Corp., West- 
bury, L. L, N. Y., has appointed 
Alvin J. Silverman chief engineer 
and Maurice Hayden project engi- 
neer. 


Formerly plant engineer, Paul 
E. Sanford has been appointed vice 
president in charge of engineering 
by Molded Fiberglass Co., Ashta- 
bula, O. 


John R. Moore was _ recently 
named director and Robert M. Ash- 
by, assistant director of the Elec- 
tro-Mechanical Engineering Dept. 
of North American Aviation Inc., 
Los Angeles. 


Vernon R. Degner has joined 
Barry Controls Inc., Watertown, 
Mass., as a section engineer. He 
was formerly a research engineer 
in the Aerophysics Laboratory of 
North American Aviation Inc. and 
previous to that time was employed 
in the Research Laboratory of 
Westinghouse Electric Corp. 


L. W. Buechler has been named 
chief engineer for Vickers Electric 
Div. of Vickers Inc., St. Louis. 


Mrs. Lois G. McDowell, assistant 
professor of mechanical engineer- 
ing at Illinois Institute of Tech- 
nology, Chicago, has been elected 
national president of the Society of 
Women Engineers for 1955-56. 
Mrs. McDowell was the first wo- 
man to receive a master’s degree 
in mechanical engineering at IIli- 
nois Institute and one of the first 
four women engineers accepted 











“After 15 Years the 
Cushions Were Worn” 


.-. actual report on 


I VEISY 













Flexible Couplings 


“Up to fifteen years maintenance- 
free service is not unusual with 
Lovejoy 
couplings.” 


lubrication-free flexible 


Performance like this is practical 
proof of these soundly engineered 


’ features: 


SIMPLE, RUGGED CONSTRUCTION 


Fewer parts. No intricate mech- 
anisms. Nothing to lubricate. 


LOAD TRANSMITTED BY 
CUSHION COMPRESSION 


No wear on the metal jaws. 


DOUBLE-LIFE CUSHIONS 

One half cf the cushions act as 
idlers—except on reversible loads. 
Aquick interchange providesa new 
set of cushions. This can be done 
without dismantling the coupling. 


Illustration 
atright shows 
a Lovejoy 
Type CF 
flange- 
mounted 
coupling. 
Rated at 160 
hp., 800 rpm., this space saver 
connects drive shaft between 
diesel power unit and generator. 





You can get Lovejoy 
performance for your 
application. 

Let us know your re- 
quirements or request 
complete-line catalog. 








4871 W. LAKE STREET «© CHICAGO 44, ILLINOIS 


Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 
Universal Joints. 
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SINCE 1915 LEADERS IN AUTOMATIC CONTROL 


Smoothing Signal Noise 
with the DBR’ Integrator 


Confronted with the well-known problem of random fluctuations 
called “noise,” Ford engineers have employed the earliest and best- 
known Ford component — the disk integrator. Used in Ford ana- 
logue computers, the disk integrator smoothes random fluctuations 
due to extraneous influences and obtains an average of the received 
signal. Thus, a device originally designed by Ford for integration is 
successfully used as a mechanical counterpart of the RC Filter. 





The Ford circuit operates on the premise that the older the data 
the less important it is. Therefore, data smoothed must be weighted 
in proportion to its age, so that the weight assigned to it decreases 
exponentially with time. The output of the circuit then represents 
the summation of this weighted data and tends to ignore random 
noises of short time duration. 


As shown in the drawing, the incoming signal (with noise super- 
imposed) is the input to the differential. As long as the integrator 
output (the roller) rotates at the same rate as the incoming signal, 
the differential output (error signal) is stationary and the integrator 
carriage remains stationary. But any change in the incoming signal 
produces changes in the error signal which tends to displace the 
integrator carriage and thus restore the system to equilibrium. 


This reaction, however, is not instantaneous. It occurs after a 
certain time-lag which may be adjusted by the gear ratio. If the 
signal is of brief, random nature, the time-lag of the integrator will 
prevent its acting on the system. On the other hand, a permanent 
change in the signal will displace the carriage and change the output 
of the system. 


This use of the Ford disk integrator as a noise smoother exemplifies 
the flexibility and adaptability of Ford components and ideas. 


*Disk, Balls and Roller Integrator 


FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 


ENGINEERS 


of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 
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for training by Rensselaer Poly- 
technic Institute. 


D. W. Onan & Sons Inc., Minne- 
apolis, has announced the appoint- 
ment of James C. Hoiby as vice 
president in charge of engineering. 
Mr. Hoiby, formerly chief engineer, 
has been associated with the com- 
pany since 1934. His new duties 


will place him in charge of the 
newly reorganized Engineering Div. 
and will include both production 
engineering and development and 
design. He will also supervise op- 
erations in the experimental and 
drafting departments. 


Arthur B. Warner has been pro- 
moted to the position of chief en- 
gineer by Minnesota Rubber and 
Gasket Co., Minneapolis. 


David S. Muzzey has been ap- 
pointed associate technical director 
and is succeeded by William B. 
Anspacher as chief of the engineer- 
ing department at the U. S. Naval 
Ordnance Laboratory in Silver 
Spring, Md. Mr. Anspacher has 
been deputy chief of the Labora- 
tory. Dr. Muzzey succeeds Donald 
E. Marlowe, who left NOL to be- 
come dean of engineering and ar- 
chitecture at Catholic University 
in Washington. 


John J. Dempsey was recently 
appointed division manager of the 
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Components Div. of Servomechan- 
isms Inc. at Westbury, N. Y. Mr. 
Dempsey joined Servomechanisms 
in 1947 and from 1951 until his 
recent appointment was chief de- 
velopment engineer for the East- 
ern Div. 


Edward C. Jupa has been pro- 
moted from design engineer to 
senior design engineer at Armour 
Research Foundation of Illinois In- 
stitute of Technology, Chicago. 
Mr. Jupa, who joined the Founda- 
tion as design engineer in 1951, 
has had a diversified career in 
mechanical development and de- 
sign. 


Formerly assistant chief engi- 
neer in charge of the division’s 
research, development and _ tech- 
nical sections, Ralph L. Bayless 
has been named chief engineer of 
the San Diego, Calif., division of 
Convair. Mr. Bayless joined Con- 
vair in 1936 after serving six years 
as an aeronautical engineer with 
the U. S. Air Force. He became 
chief of aerodynamics in 1944 and 
was appointed chief development 
engineer at the San Diego Div. 
in 1952. 

Convair also has appointed 
Adolph Burstein assistant chief en- 
gineer and S. G. Frank Haas Jr. 
chief development engineer at the 
San Diego Div. Mr. Burstein joined 
the company in 1940 and served 
with the Stinson and Vultee Field 
divisions before transferring to 
San Diego, where he: became chief 
development engineer in 1954. Mr. 
Haas, who joined the company in 
1939 as a structures engineer, later 
was named assistant project en- 
gineer, then project engineer. In 
1952 he was appointed chief of 
preliminary design. 


Joseph J. Coleman, chief engi- 
heer of Burgess Battery Co., Free- 
port, Ill., has been made vice presi- 
dent of engineering. 


Audio & Video Products Corp., 
New York, recently announced the 
election of James U. Lemke as 
Vice president and chief engineer 
for its A-V Mfg. Corp. division. 
He will supervise all research and 
development operations. 
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FAST, ACCURATE PRODUCTION 
OF WIRE CLOTH PARTS 





FOR FABRICATED PARTS call your Cambridge Engineers in the field, or 
call our home office. We'll help you select weaves, mesh sizes and 


metals to meet your needs and draw up prints for your OK .. . or, work 
from your prints. On small or large orders, you’re assured of strict 
adherence to specifications by close manufacturing supervision. 


A COMPLETE LINE of industrial wire cloth is available from Cambridge 

. . specifications from the finest to the coarsest mesh in any metal or 
alloy. Uniform mesh size and accurate mesh count are assured by indi- 
vidual loom operation and careful inspection. 


IF YOU BUY WIRE CLOTH IN BULK 


You can get IMMEDIATE DELIVERY on large or small orders for 
the most frequently used types of cloth. If your needs are not in stock, 
we'll schedule our looms to get your material to you without delay. 


LET US QUOTE on your next 
order for fabricated parts or wire 
cloth in bulk. Call your Cambridge 
Field Engineer—he’s listed under 
“Wire Cloth” in your classified 
telephone book. 


METAL +—+—+ 
t CONVEYOR? 
BELTS 


+ + 








The Cambridge Wir 


IN PRINCIPAL 


OR, WRITE DIRECT for FREE 80- 


page CATALOG and 
giving full range of 
wire cloth available. 
Describes fabrication 
facilities and gives use- 
ful metallurgical data. 


SPECIAL 





stock list 





e Cloth Co. 


DEPARTMENT N, 
CAMBRIDGE 8, 


Maeve 
+t FABRICATIONS MARYLAND 
INDUSTRIAL CITIES 
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Wield your blade on this Coupon. it will putyou onthe 
mailing list to receive-bi-monifity and without charge - 
MPBs Engineering News covering the latest developments 

in the use of MPB's suck as these OBS: 


BEARINGS ACTUAL SI 
\ CUT ON DOTTED LINE NOW 


ision Bearings, Inc., 3 Precision Park, Keene, N. H. 
ease put me on your mailing list to receive the MPB “ENGINEERING NEWS” 





title company 





i 


city zone state 


MINIATURE PRECISION BEARINGS, INC., KEENE, N.H. 
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Engineer or Clerk? 


OW effectively are design engineers employing their time? 

All too often one hears, “I’m no engineer, I’m a draftsman— 

»,oraclerk.” A designer is often robbed of creative time by 

demands upon him to be a communications expert as well. Pre- 

paring drawings, memos, change notices, reports, and so on take 
too much time away from the job that really counts. 

Greatest return to the group and to the individual usually 
results if talents are utilized at the maximum possible level. Or- 
ganizing to employ engineering assistants or technical clerks-is 
one way of freeing engineers for more effective action. 

Work simplification is another promising avenue, whether 
applied to routine paper work, repetitive calculations, or the 
preparation of drawings. Time savings with “simplified draft- 
ing,” for example, are impressive, as shown in the case study 
starting on the next page. 

Planning and acting along these lines may well help solve 
more than one problem. 

Designers and engineers will probably continue in short sup- 
ply for a long time to come. Utilizing existing engineering man- 
power more effectively could go a long way toward satisfying 
the demand. 

Productivity at a higher level is accompanied by a gain in 
a man’s value to his organization. Many a personal desire for 
improved economic status might be satisfied if matched by a 
larger personal contribution to the success of the enterprise. 


in. Ham 


ASSOCIATE EDITOR 
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A practical approach to 
Simplified Drafting 


By P. Sammarco and A. G. Barows 


_| Advanced Engineering Dept., McCormick Works 
International Harvester Co., Chicago, Ill. 





HROUGHOUT industry there is much in- 

terest in a program of work simplification 

with engineering drawings—Simplified Draft- 
ing. The subject has been somewhat controversial 
and has been misunderstood in many engineering 
departments where it has been studied. 

Simplified drafting can and does reduce the time 
required to make a drawing. Moreover the simpli- 
fied type of drawing saves tracing paper and blue- 
printing costs, without any reduction in drawing 
scale. Such promise of economy cannot be over- 
looked. 

The McCormick Works Advanced Engineering 
Dept. of the International Harvester Co., like many 
others, is interested in better utilization of man- 
power, and reducing material and duplicating costs. 
The purpose of this article is to tell how this one 
design department effectively applied simplified 
drafting. 

The Advanced Engineering Dept. at the Mc- 
Cormick Works of International Harvester is a 
new product development group whose function is 
to design, fabricate, assemble, and test new farm 
implements. The machines are generally com- 
posed of castings—simple and complicated; sheet 
metal—flat and formed; bearings—ball and ta- 
pered. In short, almost every conceivable type of 
machine member can be found in a farm imple- 
ment, and every one must have a drawing. The 


Table 1—Drawing Comparison for One 
Project 


Reduction* _ 


Conventional Simplified _ a 


78 (10.5 per cent) 
Tracings 814 213 (28.4 per cent) 
(equiv. to 


8% by 11 in.) 





*Blueprint paper and handling costs were not evalu- 
ated although they were significant. 


drawings are not stereotyped. Simplified draft- 
ing does apply to these many types of drawings; 
therefore, it can quite probably apply to any form 
of engineering. 

Many claims as to the time saved by simplified 
drafting have been presented. These saving esti- 
mates have ranged from 15 percent to 65 percent. 
Obviously, the type of engineering work, and the 
extent to which simplified drafting is practiced, 
are the factors affecting the time saved. 

To gain some idea of how well simplified draft- 
ing applied to our drawings, and just how much 
time would be saved, a tentative list of techniques 
was first set up to be applied in making drawings 
by the simplified method. These techniques in- 
clude group dimensioning, minimized use of com- 
pass, minimized use of hidden lines, use of sym- 
metry, and use of written descriptions where ap- 
plicable. 

A group of 300 conventional drawings which 
were to be released to the shop for fabrication 
were redrawn using these techniques. A compari- 
son of the two groups of drawings is presented in 
Table 1. 

Shop personnel were then given a brief lecture 
on the aims of the program and shown representa- 
tive slides of the new and old type drawings. These 
people were requested to be on the watch for any 
techniques which might be misunderstood so that 
the techniques could be reviewed and revised if 
need be. 

Drawings used for this study were 80 percent 
detail drawings of piece parts and 20 percent as- 
sembly drawings (welded and riveted or bolted as- 
semblies). The machine concerned was fabricated 
and assembled with only minor questions and dif- 
ficulties arising from the introduction of a new 
method of drawing. 

The techniques were then revised, and an intro- 
ductory manual printed and distributed. Next, at 
the request of the chief engineer, all designers 
and draftsmen applied the tentative rules to all 
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ing drawings? 
The answer is yes, providing . . . 


Can simplified drafting show substantial savings in 
time and labor—without penalizing clarity of engineer- 


1. Sensible techniques of simplification are developed. 


2. Draftsmen are oriented to the techniques. 


3. Shop personnel are trained in their interpretation. 


4. System is intelligently administered. 


This case study shows how one engineering depart- 
ment is taking these steps for more effective utilization 


of manpower and money. 





detail and assembly drawings for a period of three 
months. 

This second trial period of the simplified draft- 
ing techniques showed much promise as a time 
saver, and it was felt that the method should be 
organized and standardized for the most effective 
use within the department. 

A group of four members of the engineering 


department were appointed to a Simplified Draft- 
ing Committee. Members of this committee were 
selected on the basis of what they could contribute 
in the way of experience with shop practices, with 
simplified drafting, with conventional drafting 
practices, and most important, the willingness to 
help simplified drafting become established. The 
function of the committee was to give orientation 


Simplified Drafting 
Techniques and Methods 


The data sheets which follow comprise most of the “standard” techniques 
recommended by the Simplified Drafting Committee of the Advanced Enginer- 
ing Dept. at the McCormick Works. They are presented here to show how de- 
tails can be reduced and to provide suggestions to others interested in initiat- 
ing similar methods. 


1—General information 

The following techniques and methods are recommended for all drawings and 
should be used wherever possible: 

1.1—Make use of group dimensioning of (a) keyways, (b) length by width by 
thickness, (c) sections, ribs or holes which are equally spaced and (d) equal radii. 

1.2—To locate holes, where possible use notation 

on ¢ 

1.3—Use symmetry drawing method where applicable. Place following note in 

conspicuous place so that it will not be overlooked: 
SYMMETRICAL ABOUT ¢ 

Carry part of drawing below center line with broken line. 

1.4—Minimize use of hidden lines in secondary views and assembly drawings. 

1.5—Minimize number of views. 

1.6—Hold paper size to a minimum. 

1.7—Use available preprinted sheets where applicable. 


_ 1,8—Arrow heads may be eliminated from dimension lines where no confusion 
results. Stagger dimension lines when a series of consecutive dimensions are shown. 
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lectures to both shop and office personnel, com- 
pile data sheets and expand them as additional 
usable techniques became evident. 

All of the original rules were thoroughly re- 
viewed. Where difficulties with a specific tech- 
nique were encountered, either in the shop or by 
draftsmen, they were discussed with the parties 
concerned. Sometimes, where it was obvious that 
the same difficulties might arise, the techniques 
were revised, clarified, or tempered for better 
understanding. 

As a result of the committee’s efforts, a final 
series of data sheets which standardized the sim- 
plification techniques to ‘be used by all designers 
and draftsmen were compiled. Through consistent 


2—Crosshatching and hidden lines. 


use, simplified drafting is becoming “second na- 
ture” to all concerned. 

The data sheets (included in this article) con- 
tain a brief description of the particular technique 
plus one or more examples of its application. 
Copies of the complete series of data sheets were 
circulated in booklet form to all members of the 
engineering department, and the Advanced Engi- 
neering shop personnel. 

Individual indoctrination meetings were held by 
the committee with the engineering and shop 
groups. Since questions from each group were 
of a somewhat different nature, separate meetings 
proved desirable. A brief orientation of the actual 
time savings in drawing was given the shop group 


Use of symmetry 


Minimize, or eliminate entirely where practical, crosshatching on section views. 
Hidden or invisible lines are to be used only when™ necessary for clarity. Also use 
symmetrical drawing method shown wherever possible. 

Although two views and dimensions would be required for this example, the 
illustration shows the elimination of crosshatching and hidden lines. 
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Holes will not be drawn with a 


or template but will be indicated as follows: 


In top views, by cross hairs and a small free hand circle at the intersection of cross 


hairs. Dimension arrow will point to the circle. 
In side views, by a center line with the 
dimension arrow ending at one edge of the 


part. 

When showing holes in pipe, tubing, etc., 
specify whether hole is to go through one 
side or both sides. 
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in order that they might better understand the 
reason for simplified drafting. Each rule or tech- 
nigue was discussed by a committee member and 
questions were answered. 

By no means is it felt that the standards set up 
are complete. However, as other techniques are 
conceived, the data sheets will be expanded. 

Although the data sheets contain only one exam- 
ple of an assembly or weldment, the simplified 
technique is used in all subassembly drawings. 
Since no hard-and-fast rule can be set up for as- 
semblies, simplification is left to the draftsman’s 
discretion. With common sense, practically every 
assembly can be simplified. 

It is true that the presentation of any new idea 


SIMPLIFIED DRAFTING 





meets with a certain amount of opposition. Sim- 
plified drafting is no exception, and the initial 
trial periods had their dark moments. However, 
through the efforts of the Simplified Drafting 
Committee in studying, organizing, and revising 
the program, it has been accepted and success- 
fully put into operation within the department. 
Since drawings were used by three different 
groups in fabricating parts, some idea can be 
given of how well the simplified drawings were 
received by people with different degrees of orien- 
tation to the subject. The Advanced Engineering 


TECHNIQUES AND METHODS 


4—Countersunk, counterbored and spotfaced holes 


Countersinks and counterbores will not be drawn. Countersinks will be specified 
by angle and diameter. Counterbores will be specified by diameter and depth. 


Spotface will be specified by diameter. 
Hole will be countersunk, counterbored 
arrow points unless otherwise noted. 
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5—Slotted holes 


Slotted holes will not be drawn but will be specified by group dimensioning of 
the overall length by width and will be noted round or square ends. 
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machine shop, which has been indoctrinated to sim- 
plified drafting by meetings and data sheets, had 
little or no ‘difficulty. Pattern and machine shops 
within the company, but which are not a part of 
Advanced Engineering, have not been indoctrin- 
ated and are not at present working regularly 
from simplified drawings. Although an occasional 
inquiry or phone call about a simplified drafting 
drawing is received, no serious difficulties due to 
simplification have arisen. Outside job shops are 
the third source of supply. Very little, if any, dif- 
ficulty has been encountered, since these shops 
work from all types of drawings received from 
many companies, some of which are also using 
simplified drafting. 

Consequently, it is felt that the time saved by 
using simplified drafting more than offsets the 
small amount of time spent on inquiries from those 


6—Keyways 


Keyways lend themselves to group dimensioning. 


people thoroughly unfamiliar with the method. 
Experience has already shown that the questions 
and inquiries soon diminish as shop men realize 
that they are working from a simplified drawing 
which contains all the information they require. 

After an experimental machine has been com- 
pleted in the Advanced Engineering Dept., all 
drawings are turned over to a product engineering 
group in their existing simplified form. Since the 
simplified drafting technique is still comparatively 
new in the company, it is not yet known how the 
drawings will be handled by other groups. 

The introduction of a new drafting method other 
than that prescribed in the company standards 
naturally required a factual basis of its potential 
value, when presented to engineering management. 
Conducted by the chief engineer of the depart- 
ment, a statistical study showed that the simpli- 


TECHNIQUES AND METHODS 


With keyways in shafts the 


dimensions should appear in the plan view, thus eliminating the need for an end 
view in almost all cases. The same follows for keyways in hubs of gears, sprockets, etc. 
For tapered keyways, the maximum depth of dimension is given and the amount 


of taper, % or 5/16-inch per foot. 
same manner as straight keyways. 


6.1—Straight keyway in shaft 
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Woodruff keyseats are handled in much the 


6.2—Woodruff keyseat 
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7—Chamfers 











sary since they may be explained fully by note. 
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poses may require only one view a note. 
Bevels at other angles should be called for in the con- z 
ventional manner if there is any doubt as to clarity. LH 
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Drawing chamfers on shafts, pins, bolts, etc., is unneces- 7 
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fied procedure saves 43 percent of the time re- 
juired for conventional ‘detail’ drafting. 

Time saved by the simplified method of drafting 
helps alleviate the shortage of engineering man- 
power, and represents, in effect, the addition of 
upproximately one full-time engineer to the de- 
partment at no extra cost. 

Management reaction has been quite favorable, 
and manuals have been circulated to other engi- 
neering departments within the division. 

Simplified drafting is not at present a Harvester 
drafting standard. Advanced Engineering is mere- 
ly the pioneer group that has investigated and 
presented its merits. The principle is still young 
and only time will show whether or not it will be 
accepted on a company-wide basis. 

Without question, the idea of simplified draft- 
ing is a worthy one. But many in industry resist 


8—Threads 


SIMPLIFIED DRAFTING 





it perhaps because it appears to be new and un- 
proved. It is not a new concept of engineering 
drawing. It is merely the emphasizing of time- 
saving drawing techniques. The techniques only 
seem new. With the establishment of a practical 
method, complete with reference or data sheets 
of proved techniques, simplified drafting can be 
effectively applied by all engineering departments. 
Efficient use of manpower and economy of opera- 
tion are the returns on a small investment of time 
in developing and promoting simplified drafting. 
ACKNOWLEDGMENT 


Data sheets included in this article were developed 
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Most of the conventional detail of thread drawing may be eliminated. External 
threads are shown by the full-depth length required and a note describing the thread. 
Internal threads are treated the same as holes with appropriate notes. 

In side views of tapped blind holes or pipe taps, the note should point to the 


side where the operation takes place. 
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9—Weldments 


Welding assemblies serve no other pur 


where it is welded and how it is welded. 


than to show what is to be welded, 


fewest number of lines that show these 


three things clearly is the best and simplest drawing. 
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Comments? 


Are you using Simpli- 
fied Drafting? If you have 
any ideas on the subject— 
pro or con—the authors of 
this article and the editors 
of Machine Design will 
welcome your comments. 
Write to Editor, Machine 
Design, Penton’ Bidg., 
Cleveland 13, O. 
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D UAL SPEED 
RANGE is provided au- 
tomatically by a. novel 
system of intermediate 
gearing in an electric 
timer developed by Lux 
Clock Mfg. Co. Designed 
for use on the Kelvina- 
tor electric range, the 
timer employs two sec- 
tor gears with different 
drive ratios to control 
the output speed of a 
gear train driven by a 
constant speed motor. A 
two-speed action is ob- 
tained with the timer 
shifting automatically 
from low to high-speed 
operation at a predeter- 
mined time setting. 
Connection of the sec- 
tor gears to the gear 
train and the timer dial 
pointer is obtained 
through intermediate 
gearing. When one of 
the sector gears is in 
driving engagement the 
other gear is out of 
mesh. The gear train in- 
corporates a “friction” 
gear which slips on its 
shaft during manual 
time setting operations. 
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Take up rom 


Expanpep IN- 
STRUMENT SCALES 
of flat steel strip of- 
fer high accuracy and 
readability even un- 
der adverse environ- 
mental conditions. In 
a design developed by 
Ultrasonic Corp. for = 
use on precision me- 
chanical computers, 
scales varying in 
length from 90 to 
150 inches have been 
achieved through the use of Neg’ator springs 
which are basically flat strips of stainless 
steel prestressed to form a tight coil when 
free. Scale graduations are printed by a spe- 
cial process and the steel strips are mounted 
on small takeup rolls or drums to provide a 
compact instrument assembly. 

Rotation of a drive drum in either direc- 
tion rolls the metal spring from one takeup 
roll to the other. Metal pegs in the drive 
drum meshing in holes along the center of 
the metal strip prevent slipping. Effects of 
shock and temperature change are minimized 
by the all steel construction which is designed 
so that winding forces are applied at the 
point where readings are made. 


Metal spring scale 
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H ypravtic LOCKING of rotating 
shaft members provides a secure drive con- 
nection without set screws or keyways. 
Developed by the A & C Engineering Co., 
the Hydra-lock arbor uses a steel sleeve, 
expanded uniformly under hydraulic pres- 
sure, to achieve accurate internal chucking 
of parts. Hydraulic pressure and sleeve ex- 
pansion are controlled through an activat- 


High-pressure zerk 





01MIN Ei 
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ing screw which actuates a piston in a 
fluid chamber in the arbor body. As the 
screw is turned, the piston is forced to 
move in and out in the chamber, increas- 
ing or reducing the pressure on the sleeve. 
Centered alignment of mounted parts is as- 
sured by the design which can be readily 
adapted to either manual or power op- 
eration. 
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E.\vecrromaGn ETIC TORQUE 
CONTROL in a multiple-disk oil 
clutch design increases load capacity 
and compensates for effects of wear. 
Principle of operation of the clutch, 
which was developed by the Warner 
Electric Brake and Clutch Co., is a 
servo action in which an electromag- 
netic field supplies only a part of the 
total force required for engagement. 
The rest of the force is developed 
through a ball and cam mechanism 
which is actuated by the input drive 
shaft. Design of the clutch permits 
operation in either direction of ro- 
tation. 

The clutch assembly consists essen- 
tially of four main elements: a sta- 
tionary field coil, a floating actuator 
unit, and the input and output mem- 
bers. Power transmission is accom- 
plished through a set of friction disks 
which are mounted to a drive cone 
and engage mating disks connected 
to a drive cup through radial lugs. 
Engagement of the friction disks is 
controlled by means of a cam action 
produced by balls which are mounted 
between the actuator and a disk cam 
in special mating cam races. Relative 
angular motion of the actuator and 
disk cam creates a wedging effect, 
causing the disk cam to move axially 
and drive the friction disks into en- 
gagement. 

The clutch is engaged by energizing 
the field coil. Magnetic attraction 
locks the actuator and an armature 
ring, causing them to turn as a single 
unit to produce the required relative 
angular motion of the cam races. 
When the field is de-energized, springs 
return the disk cam and friction disks 
to the disengaged position. Torque de- 
veloped by the clutch is a function 
of the magnetic field strength. As 
wear of the friction surfaces occurs, 
the relative angular motion of the 
cam races and, thus, the axial mo- 
tion of the disk cam automatically 
increase to compensate for the re- 
duction in thickness of the clutch 
plates. 
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Production version of rotary trowel for finishing concrete, left, as developed 
for Stow Mfg. Co. by Designers for Industry with prototype model, right. 





How a small company 
successfully developed 
a new product by... 


By C. F. Hotchkiss 


President 
Stow Mfg. Co. 
Binghamton, N. Y. 


ITH an expected loss of Government con- 
tracts at the end of the Korean situation, 
the Stow Manufacturing Co. of Bingham- 
ton, New York decided a new product was needed 
to increase commercial business. The principal 
product of the company is flexible shafting, but 
a line of flexible shaft concrete vibrators is also 
made, and sold through construction equipment 
distributors. Serving as a quick “market survey,” 
a letter was sent to all of these distributors with 
a list of about 20 products that were already on 
the market that Stow believed they could make. 
The distributors were asked to list in the order of 
preference the four products they believed would 
sell best. 
Results indicated strongly that a rotary trowel 
for finishing concrete, which was made by only a 
few companies, would be the best item. 


Design Procedure: The engineering procedure for 
the design of this trowel was laid out step by 
Step as follows: 


1. Survey, including patent studies 
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. Preliminary design 

. Preparation of layout drawings 

. Making up shop drawings 

. Building prototype 

Testing prototype 

. Making design changes in the prototype 

. Making production drawings 

. Building one machine from production draw- 
ings 

. Testing production machine and making nec- 
essary design changes 

11. Ordering fixtures, jigs and tooling for first 

production run 


CHNAAP wD 


f—) 


Selecting a Design Firm: Now that the prod- 
uct was decided upon and the design procedure 
laid out, the problem was — who would de- 
sign the trowel? To a large concern with many 
engineers this would be no problem, but to a 
small concern like Stow (116 employees), it was 
a huge problem. The product is rather complicated 
and some patented features had to be avoided. 
Stow wanted some new features which would make 
this machine excel in operation and yet sell com- 
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petitively. Also, Stow’s distributors wanted the 
machine in a hurry. If Stow designed the trowel, 
extra engineers would have to be taken on since 
the present small engineering staff was kept con- 
stantly busy with regular work. On the other hand, 
an outside design firm could do the job faster, but 
with a large outlay of cash, and Stow would have 
less close supervision of the job. 

Stow decided to investigate design costs with sev- 
eral outside firms. One concern, Designers for Indus- 
try, Cleveland, O., suggested that a “technical sur- 
vey” be made first. This is done by a separate sec- 
tion of DFI, and Stow would not be required to give 
DFI the design job after the survey was finished. 


Technical Survey: Stow decided to go ahead 
with the technical survey, which was started No- 
vember 4, 1953. Besides making a patent study, 
the technical survey team was to determine: 


1, An estimate of sales 

2. The over-all picture of competition including 
the advantages and disadvantages of com- 
petitive machines 

3. What new features were wanted 

4. An acceptable price 


The survey was made by interviewing competi- 
tors’ distributors and contractors who used rotary 
trowels. They were asked detailed questions about 


the product and what improvements they thought 
were necessary. As an independent designing firm, 
DFI had no trouble getting information from dis- 
tributors. The information was very useful, not 
only in confirming Stow’s estimate of the potential 
market but in the actual designing of the product. 
The survey took 248.3 man hours and cost $2,086.90 
plus $365.43 traveling expenses, or a total of 
$2,452.33. 

A preliminary report on the survey was sub- 
mitted, and a conference was held at Stow on 
January 6, 1954, to discuss the results. Stow asked 
DFI to present a proposal for just one size of ma- 
chine which would include designing and building 
the prototype, testing it, and making the produc- 
tion drawings. 

The figures in the proposal made to Stow are 
listed in Table 1. These are the estimated man- 
hours required and also the total costs. 


Preliminary Design: Stow decided to have De- 
signers for Industry handle the design with the 
stipulation that DFI submit a preliminary design, 
which would not infringe any patents, for Stow’s 
review before proceeding with the next steps. This 
was covered by the first two items in the proposal, 
Table 1, and had an estimated budget of $1840. 
Thus Stow had a degree of control, since no more 
than $1840 would be spent before the design would 


be checked. 
Stow prepared a list of features to be considered 





Table 1—Man-Hours and Costs Estimated for Developing a New Product 





Project 
Engineer 


Item Project 


Manager 


Experimental 
Checker Manufacturing 


Project 
Designer 


Designer Draftsman 





Man-Hours 
Patent studies and evaluation ...... 
Preliminary design 
Practical experimentation ........... 
Client conference; modifications ..... 
Final design 
Client report; modifications . 
a ne ee 
Prototype-build, test .... 
Production engineering .... 
Costs: 
Total services (estimated hours) .... 
Service rate (dollars per hour) 
Total services (estimated costs) ..... 
Total estimated labor 
Materials and miscellaneous .......... 


40 

15.00 

600 
$10,090.00 
500.00 


Total estimated budget $10,590.00 





Table 2—Final Costs for Developing New Product 





Project 
Engineer 


Project 


Item Designer 


Project 
Manager 


Layout 


Designer Machinists 





10.00 
296.2 
2962.00 


8.50 
17.7 
150.45 


Rate (dollars per hour) bbe od enne ee as ry 
Total services (hours) 
Total costs (dollars) .. 





6.00 
445.6 
2673.60 


7.00 — 
318.7 
2230.90 


15.00 
10.00 
150.00 
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by DF in the design: 


1. Size—Should be determined on basis of most 
popular competitive models. 

2. Engine power—Must be sufficient to drive ma- 
chine for floating as well as finishing. 

3. Speed—Should be adjustable with control at 
handle to cover range required for floating 
and fin’shing. 

4. Power transmission—Design for long life with 
oil seals to give trouble-free service. 

5. Trowel-tilting mechanism—Must be reliable 
and adjustable at handle while machine is in 
operation. 

6. Trowels—Interchangeable, floating or finish- 
ing. Should have long life and be easy to 
change by one man. Must be guarded against 
striking obstructions. 

7. Clutch—Use centrifugal type. Consider auto- 
matic throttle release to avoid rotation of 
handle when accidentally released. 

8. Handle—Must be sturdy for proper control of 
machine propulsion, adjustable to suit oper- 
ator’s height. Also, consider possibility of 
folding for space conservation in transport and 
storage. 

9. General construction—All vital parts should 
be adequately guarded or protected against 
damage from rough handling in transport 
from job to job. 

10. Engine mounting—Consider possibility of con- 
version to electrically driven machine. 


Notice that these were constructive comments 
rather than restrictive specifications. They were 
based on the technical survey and comments by 
Stow’s distributors. Since Stow had very little ex- 
perience in the troweling field, the design was left 
wide open to DFT. By not restricting the design, 
Stow hoped to get fresh, novel ideas in the design. 
DFI estimated the prototype could be completed in 
90 days. . 

Six weeks later a conference was held in Cleve- 
land to discuss the preliminary design. Present 
at this meeting were the president and vice presi- 
dent in charge of engineering at Stow, and the 
president, product manager and product engineer 
of DFT. 

The preliminary design was novel and interest- 
ing. Stow suggested a few design changes which 
were discussed thoroughly. The changes decided 
upon were written up in detail. Stow estimated the 
manufacturing cost, based on material costs and 
Stow’s factory rate for labor. 

Authority was given for DFI to prepare assembly 
and layout drawings based on the preliminary de- 
sign and the changes discussed. At a second meet- 
ing in Cleveland ten days later, DFI was given ap- 
proval to start with the shop drawings from which 
the prototype would be built. 


Prototype Design: Details on the prototype 
design were given to the Stow sales department so 
that they could be discussed with distributors. 
As a result, several design changes were made. 

The prototype was completed and shipped to 
Stow on April 29. Testing on a slab was begun 
immediately at Stow’s plant and, as a result, some 
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changes were made in the machine, particularly 
in the method of supporting the blades. Photo- 
graphs of the prototype were sent to all distribu- 
tors. Some suggested design changes, such as the 
lowering of the guard ring so that the machine 
could go under pipes which are often only 6 inches 
above the concrete. 

At this point, Stow decided to do the production 
drawings rather than let DFI do them as was 
originally planned. It was believed that Stow could 
make the drawings more quickly because of famil- 
iarity with factory production facilities. All work 
was terminated immediately with DFI. The break- 
down on the cost of design to Stow, excluding the 
technical survey, is shown in Table 2. 

The total of $8,177.45 is less than the estimated 
total, since Stow decided to make their own pro- 
duction drawings. The total paid to DFI then, in- 
cluding the technical survey, was $10,629.78. 


Production: The production drawings were com- 
pleted by Stow, and one machine was made up from 
the production drawings. The production model 
was tested thoroughly. When Stow was perfectly 
satisfied with the machine, jigs and fixtures were 
designed and ordered, and a run of 50 machines 
was started. These were to be put in the field to 
get the reaction of users before full production 
was undertaken. 

Stow believes that by using an outside design 
firm they not only obtained an excellent design, but 
they obtained it quicker than they could have by 
themselves. Also, they avoided adding temporary 
engineers to the payroll and interrupting other 
necessary engineering work. . 





They Say... 


“The technologist, physicist and engineer are 
moving into a phase where their work will become 
even more useful and creative. 

“It’s going to leave us professionally on a much 
higher plane doing a type of intellectual work which 
has not yet been appreciated in educational and 
collegiate circles. It is my firm belief that the 
automatic and electronic age will introduce cre- 
ative and imaginative qualities never before within 
the sphere of organization and institutional ac- 
tivities. 

“A better appreciation of training within in- 
dustry coupled with this new age will make for 
developments within the next fifty years which 
should make those of the last fifty seem inconse- 
quential.”—-Dr. ALLAN R. CULLAMORE, president 
emeritus, Newark College of Engineering 


“The quest for knowledge is like climbing a pole. 
The higher you climb, the more distant the horizon, 
and the greater is the area of knowledge to cover.” 
—GORDON B. CARSON, director, Engineering Experi- 
ment Station, Ohio State University 





























Contemporary Design interchangeable 
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ECENT additions to a 

line of high-pressure 
pumps are five and seven- 
plunger models having 
maximum capacities rang- 
ing from 43 gpm at 5300 
to 525 gpm at 680 psi. 
Interchangeable plungers 
make this wide range of 
capacities possible from 
only four basic pumps. 
Manufactured by Worth- 
ington Corp., the pumps 
are intended for use with 
large hydraulic presses, 
pipeline pumping and simi- 
lar applications. 








Plunger pump flow char- 
acteristically varies with 
crank angle to create a 
pulsating discharge. How- 
ever, the use of multiple 
, { plungers and properly 

» staggered crank throw 

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 angles produces an out- 

Crankshaft Rotation (degrees) . “ , 

5 Plunger Pump put which is very nearly 

om int net SR GE els na constant. In the case of 

| ; | the five-plunger pump, the 

| } | variation is 7.1 per cent. 

Variation with seven 

plungers is only 3.6 per 
cent. 
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Plungers Allow Pump Capacity Changes 
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Construction details of the pumps include four shim-adjusted main bear- 
ings; full pressure oiling of bearings, crossheads and guides; full-flow oil filter; 
and crankshaft-driven lubricating-oil pumps. Removable panels give easy access 


to valves and the interior of the crankcase for servicing. 


Plunger material is either Colmonoy-coated (hard-faced) metal for high 
pressures, or solid ceramic for high capacity. The ceramic plunger is said to 
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resist corrosion and abra- 
sion, and to lengthen pack- 
ing life. Ceramic plungers 
are attached by cementing 
to a metal adapter which 
is held to the underside of 
the plunger crosshead by a 
split ring and collar. Be- 
cause forces on the plunger 
are primarily compressive, 
this method of attachment 
has proved highly satisfac- 
tory. Pump capacity may 
be varied by using inter- 
changeable plungers of dif- 
ferent sizes and the ap- 
propriate plunger glands, 
packing, packing rings and 
throat bushings. 


Telescoping tubes 
covering side rods 
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How fo select and apply 


Electrical Connectors 
for power circuits 


Separable electrical con- 
nectors can often help 
satisfy several design ob- 


Connectors provide these 
features in two kinds of 
circuits — power and sig- 


Connectors for power cir- 
cuits are discussed in this 
article; those for signal 
circuits will be covered in 


jectives — convenience, nal. 


portability or mobility, 


flexibility. 


a future article. 


By Laurence D. Shergalis sf 
Assistant Editor, Machine Design 


OBILITY and flexibility of electrical equip- 

ment may often require means for quickly 

disconnecting electrical power and control 
wires. 

The need for portability or mobility is obvious 
in household appliances, office equipment, and ma- 
chinery such as welders, air compressors, small 
tools, etc. Merely “pulling the plug” often permits 
the unit to be moved readily from place to place. 

Electrical connectors are essential in providing 
flexibility from a number of viewpoints. Quick in- 
terconnection of circuits of control panels and 
switchboards, for example, requires convenient con- 
nection means. Servicing or maintenance of equip- 
ment is often aided by the use of connectors. This 
is particularly true, for example, when continuity 
of service requires rapid replacement of faulty com- 
ponents. With properly chosen connectors, com- 
ponents can be replaced in a fraction of the time 
necessary to unsolder or unscrew wire connections, 
Figs. 1 and 2. 

Electrical connectors are also often used in iso- 
lating electrically operated devices from gases or 
rarified atmospheres. For example, direct wiring 
through a pressurized container wall is not feasible. 
A connector will seal off the unit and still provide 
electrical continuity. 

Electrical connectors may be divided into two 
categories: (1) power connectors and (2) signal 
circuit connectors. This article will deal with pow- 
er connectors. A future article will consider con- 
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* > 


nectors for signal circuits and special applications. 


Application Requirements: Power connectors are 
ordinarily more rugged, larger and heavier than 
signal circuit connectors. Signal circuit connectors, 
however, generally carry many more contacts. 
Their normal current carrying capacity is usually 
in the milliampere range, while many power con- 
nectors are designed to carry loads of the order of 
hundreds of amperes. 

Power connectors generally connect the equip- 
ment to its source of operating power. Probably 
the most common type is the ordinary household 
appliance plug and receptacle. Vacuum cleaners, 
radio and television sets, to name a few, must be 
equipped with this simple connecting device, called 
a cap, to satisfy the requirements of mobility. Caps 
are also used to connect lighter industrial equip- 
ment as in the test setup shown in Fig. 3. 

Three types of two-wire power connectors are 
shown in Fig. 4. The male motor-base receptacle 
is made to accept a special power cord. This type 
is commonly used on electronic chassis as a power 
input connector. The outlet receptacle is provided 
with coupling-ring threads for locking. Its mating 
unit is the male plug also shown in Fig. 4. 

Where higher currents are being handled, such 
as might be encountered with a household electric 
iron, a heavier duty attachment plug receptacle is 
provided on the appliance. A separate power cord 
set having a female attachment plug on one end 
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Graphic Symbols for Electrical Connectors 





General Symbols 





Female Contact 


~~ 
Male Contact | 
Typical Application 


Female Contact 














ANN 
IN AY VY 


| | 
Engaged 3- Conductor Connector 
Note: The connector symbol is not an 


arrowhead. Lines ore drawn at 
a 90degree angle. 


Female Contacts 








and a male cap on the other is required. One ad- 
vantage of this arrangement is that the appliance 
need not be disassembled if the power cord is dam- 
aged. A switch may also be incorporated in the 
female attachment plug. 

Most domestic caps and plugs are rated at 660 
watts and are safe at operating voltages up to 250 
volts. Appliance plugs and receptacles generally 
are rated somewhat higher. An average rating is 
about 1300 watts at voltages up to 250 volts. 

Connectors for equipment operated from a two- 
wire de source must be the polarized type to in- 
sure a connection of the proper polarity. Of course, 
some applications, such as heating and lighting, are 
exceptions. 

Safety requirements often dictate the use of a 
third grounding terminal. Much equipment is op- 
erated under conditions where the operator may 
complete the ground from an accidentally energized 
metal part on the machine to a damp floor. A 
third conductor must be provided in the power 
cord to connect the metal parts of the device to 
the ground contact of the power connector. A 
third ground socket is provided at the receptacle. 

Most electric ovens, ranges and dryers operate 
from a source supplying two different voltages. 
This power source may be a center-tapped trans- 
former secondary supplying single-phase ac at full 
and one-half secondary voltage. Direct current, 
properly divided, is also used. In either case, a 
three-wire receptacle and connecting plug are re- 
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Connectors Commonly Used 
st ft for Power Supply Service — or 


Male Contact 


Typical Application 


Male Contacts 
3-Conductor Polarized Connectors 





Coaxial Connectors 
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Female Male 


Typical Application 
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Coaxial symbol is added to 
standard connector symbol 

















— from American Stondord Graphic Symbols for Electrical Diagrams Y 32.2-1954 





Fig. 1—Above—Multiple connections to this Mit- 
cheill pi oreeaye: projector control box are made 
with detachable electrical connectors. Replacement 
of the control box or one of the components con- 


nected to it merely requires onnecting 
the plug and removing the mounting bolts 


Fig. 2—By use of the circled connectors, 
the cooling fan for this American 

Co. slide projector can be whe os without 
unsoldering or unscrewing . (wire connections 































quired. Usually because of the higher voltages in- at higher currents than the previously discussed . 
volved, insulation and spacing between pins must light-duty equipment. Also, operating conditions 
be increased. This results in a larger, heavier con- are usually more severe. Often such equipment 
nector. Since the neutral wire, or center tap, is operates under conditions of extreme vibration, 
usually grounded, extra grounding of the equip- moisture or corrosive atmospheres. Connectors for 
ment is not necessary. All of these three-wire caps this type of service are distinguished from others 
and receptacles must be polarized to insure proper by these characteristics: 
connection. Typical three-wire polarized cable con- 1. Spacing between contacts is greater due to 
nectors are shown in Fig. 5. Cable clamps are pro- higher operating voltages resulting in a larger 
vided to avoid strain on the wire terminals. connector. 
Ratings of average three-wire domestic appliance . Contact size is increased because of the neces- 
connectors and receptacles are as high as 500 amp sity of carrying higher currents. 
at 250 volts. Smaller caps accommodating two No. . Metal shells are ordinarily required for shield- 
8 and one No. 10 wire are rated at 35 amp at 250 ing in explosive atmospheres and for protec- 
volts. Caps taking two No. 6 and one No. 8 wire tion where rough physical handling is expected. 
have the 50-amp rating. . Locking of the plug to the receptacle or lock- 
Heavy movable equipment such as mining ma- of two cable plugs to each other when mated 


chinery and welders operate on higher voltages pee ha PS OS CS CS ee 


In wiring, general practice is to use a female or 
enclosed-contact connector as the normally ener- 
gized cable end or receptacle. This practice pre- 

=< oe ‘ vents accidental touching of exposed live contacts 
Fig. mall ewe oo : or accidental shorting of contacts. Male plugs and 


tacles are we for this : 
ae foe Phe a oe’ ‘an pr hati = receptacles are used as the normally de-energized 
half of the connector. 


die the low current necessary to drive these 
small motors In matching a connector to the requirements of 
an application the following factors should be con- 
sidered: 


. Number of circuits 

. Current rating 

. Voltage rating 

. Power line frequency 

. Connector mounting 

. Environmental conditions 
. Utility 


Number of Circuits: One of the first items to con- 
sider in the selection of power connectors is num- 
ber of contacts. Naturally, a minimum of two con- 
tacts is needed to supply ungrounded single-phase 

, ac or a single voltage dc. Addition of a ground 
connection requires one more contact. 

Generally, ac motors rated at 3 hp and higher 
are three-phase and usually operate at 230, 460 or 
575 volts. They may require a three or four-con- 


Fig. 4 — Three types of two-wire 


power connectors. Receptacle a is 
commonly used for power input to 
electronic equipment and may be 
chassis or panel mounted. Power 
outlet receptacle & may be panel 
mounted and is threaded to accom- 
modate a locking ring. Male plug ¢ 
makes up a complete connector as- 
with the female power out- 
let receptacle. These connectors are 
rated at 125 volts at 15 amp and 
250 volts at 10 amp 


j j 
ULM! 
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ductor power cable, depending upon the way in 
which the three-phase transformer secondary is 
connected. A wye system with a grounded neutral 
or a delta system with an additional ground both 
require a four-wire input cable and four-contact 
connectors. Two-phase three-wire power circuits 
also require provision for four wires. Some two- 
phase four-wire circuits require only four wires 
while others may require five. 

Connectors are commercially available for ac 
power service having up to five contacts and rat- 
ings up to 400 amp. A standard voltage rating is 
600 volts. 

Portable plugs for heavy-duty dc applications 
are available at ratings up to 450 amp. Wire size 
at this rating is 750 million cir mils. These dec 
plugs accommodate two power wires and one 
ground wire. 

One type of high-current de connector is illus- 
trated in Fig. 6. Rated at 1500 amp, this connec- 
tor is designed for storage battery and external 
power connections. Aircraft power supply and sta- 














Fig. 5—Above—These three-wire cable con- 
nectors, are polarized to insure correct engage- 
ment of contacts. They are rated at 20 amp, 250 
volts ac or de or 10 amp at 600 volts 


Fig. 6—Below—One type of high-current 
power connector used as an external power 
connection for aircraft and stationary en- 
gines. Its maximum rating is 1500 amp 


asi 


| 





ELECTRICAL CONNECTORS 






tionary engine starters are also among its applica- 
tions. 

Certain types of equipment require multicontact 
connectors capable of handling more than a single 
source of power. Electronic equipment, for exam- 
ple, often requires both de and ac power input. 
Vacuum tube filaments generally require a low volt- 
age ac supply while plate voltage is normally much 
higher at lower currents. Filament voltages are 
of the order of 6.3 or 12.6 volts for most applica- 
tions. Current requirements average only a few 
amperes, although the number of vacuum tubes 
supplied and their type determine the rating. 
Usually more than one filament transformer is 
used if the current requirements become excessive. 
Therefore, for each filament voltage source, anoth- 











































Fig. 7—Above—Fifteen low-voltage contacts ~ 
and three high-voltage contacts are pro- 
vided in this connector insert. Breakdown 
rating between the center contacts is about 
10,000 volts. Current rating is 2 amp for 
the center contact and 20 amp. for each 
of the contacts in the outside row 





Fig. 8—Below—Arc barriers are pro- 
vided on the insert of this three-wire 
connector to increase the effective dis- 
tance between contacts. Voltage rating 
of the connector can be corresponding- 
ly increased without increasing size 
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er two contacts must be made available in the con- 
nector. 

Plate supply voltage depends upon design re- 
quirements, but may range from less than 90 volts 
de to several thousand volts. Many electronic cir- 
cuits require more than one plate voltage. Where 
several de voltages are needed, a connector pin is 
required for each plus one ground pin. It may be 
possible to obtain the ground return through the 
cable shield and the connector shells. Ordinarily, 
however, shielding of power cables is only required 
under special conditions. Shielding merely to pro- 
vide a ground connection may be more expensive 
than providing an additional connector contact and 
cable conductor. One type of connector insert that 
may be used for both high and low voltages is 
shown in Fig. 7. The three inside high-voltage con- 
tacts are removable if necessary. 


Current Rating: Contact size determines the cur- 
rent carrying capacity of the connector. Under- 


ing of the connector and the cable assembly should 
be considered. 

Allowable safe current carrying capacity of a 
few types of insulated conductors is given in Table 
1. Data are based on an ambient temperature of 
86 F with not more than three conductors in a 
raceway or cable. A complete listing of current- 
carrying capacities for all commercial types of in- 
sulation may be found in most engineering hand- 
books. 

Contact material as well as contact size deter- 
mines the current carrying characteristics of the 
connector. Steel, for example, heats readily and 
is rated at relatively low currents. Copper or brass 
contacts are most common for high current service. 
Other contact materials include beryllium copper 


Table 1—Allowable Current Carrying Capacities 


in Amperes of Insulated Conductors* 





size overloaded contacts may become hot and dam- 
age insulation. There is also a possibility of severe 


Paper Impregnated Asbeste: 
VarCam Type AI (14-8) 
Type V Type AIA 


Rubber Types R, 


Wire RW, RU, RUW (14-2) Rubber 


arcing and burning as the plug is being discon- 
nected. Not only is damage to the connector an 
inevitable result, but there is a possibility of hu- 
man injury. 

Safe current carrying capacity is specified by 
each manufacturer. Wire size recommendations of 
cable conductors for use with a particular connec- 
tor are also usually specified. Both the ampere rat- 


Thermoplastic TypeT, TW Type RH 





14 15 15 25 30 
12 20 20 30 40 
10 30 30 40 50 
40 45 50 65 

6 55 70 85 
70 90 115 

2 95 120 145 

0 125 155 200 
00 145 185 230 
0000 195 235 310 
250 215 270 335 
400 280 : 360 450 
500 320 405 470 
600 355 455 545 
750 400 475 500 620 





*Not more than three conductors in raceway or cable 


Fig. 9—Left—This switchboard installation 


of 250 es makes both ac and dc 
power available to machine-tool testing sta- 
tions. A wide range of ac and dc voltages are 
available as well as ac at various frequencies 
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and tinned phosphor bronze. 

Type of insulation and overall design also de- 
termine heat dissipation characteristics—another 
factor that may limit load current. 





Voltage Rating: Contact spacing as well as the 
type of insulating material is important in de- 
termining the voltage flashover point. Here again, 
manufacturers’ specifications govern the choice of 
a particular plug or receptacle. An important point 
to remember is that published specifications are 
usually obtained under ideal test conditions. Many 
factors may be introduced to reduce voltage rat- 
ings. Dirt, contaminants in the atmosphere, or 
dampness increase possibilities of arcing between 
contacts. Possibility of operation at high altitudes 
under conditions of rarified atmosphere should be 
considered. At high altitudes, corona forms to re- 
duce the effective spacing between contacts. Con- 
nectors designed with arc barriers, Fig. 8, effec- 
tively increase spacing between contacts and per- 
mit higher voltage operation. 

Voltage ratings for de are up to 30 per cent 
higher tham rms ac voltages. At lower voltages 
the difference is much less than at higher volt- 
ages. Therefore, to specify a connector to oper- 
ate from both ac and dc, the connector should be 
chosen on the basis of the de operating voltage. 





es 


Fil 


Table 2—Comparison Between 
AC and DC Limiting Operating Voltages 








DC AC* 

70 50 
200 150 
500 275 
650 350 
750 500 


3000 2100 








ELECTRICAL CONNECTORS 


This difference can usually be ignored at voltages 
below about 50 volts. Table 2 gives a comparison 
of the ac and dc operating voltage limits. 


Power Line Frequency: Operation of ac circuits 
at common power supply frequencies does not 
normally require special connector shielding. The 
common 60 cps supply frequency presents no prob- 
lems. A standard aircraft power supply frequency 
is 400 cps, which is still not in the range where 
special shielding and insulation need be considered. 
Connectors for operation in the radio frequencies— 
15,000 cps and higher—will be discussed in the 
article dealing with signal circuit and coaxial con- 
nectors. 


Connector Mounting: Major types of receptacle 
mounts are: 


1. Front panel 

2. Rear panel 

3. Machine and wall 
4. Wall outlet box 


FRONT PANEL MOUNTING is a common method of 
fastening connectors to switchboards, control panels 
and electronic equipment. The most common type 
of front-panel connector requires a large panel hole 
through which the conductors pass and four small- 
er mounting holes to fasten the supporting surface 
of the shell. Because of the large contact area 
between the shell and the panel, a strong solid 
mount results. This is especially desirable in 
switchboard service where cables may be connected 
and disconnected frequently. An example of panel- 
mounted receptacles is the switchboard installa- 
tion, Fig. 9. 

REAR PANEL MOUNTING shells, Fig. 10, are simi- 
lar to front panel shells except that the insert 








» Fig, 11 — Wall- 
mounted receptacles 
provide power outlets 
to operate these mo- 
bile conveyors at the 
Supply bins in a met- 
processing plant 
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Definitions 


Cable Clamp—A device provided on certain 
types of connectors to grip the cable and pre- 
vent its pulling out of the plug. Tension on 
the cable is taken up at the cable clamp 
rather than on the internal connections. 


Cap—Domestic type light-duty male plug. 


Connector—Receptacle and mating plug, or 
two mating cable plugs. 


Contacts—Parts of the connector assembly 
that join to provide electrical continuity. They 
may be either the pin or socket type. 


Coupling Ring—-Free turning threaded ring 
mounted around the outside of the shell. Its 
purpose is to lock the plug to its receptacle 
or to another plug. 


Female Connector—Connector half with en- 
closed contacts and generally used as the nor- 
mally energized half of the connector as- 
sembly. 


Grounding Pin—Separate grounded contact 
used only to provide a ground connection 
through the connectors. This pin is often 
slightly longer than the energized contact 
pins so that the ground connection will be 
maintained until after the energized contacts 
are disconnected. 


Insert—Internal part of the plug or receptacle 
that insulates the contacts and holds them 


in place. 


Male Connector—Connector half with exposed 
or pin contacts and generally used as the nor- 
mally de-energized half of the connector as- 
sembly. 


Pilot Pins—Guides used on large connectors 
to facilitate engagement. 


Pin Contacts—Male contacts in the form of 
solid pins. 


Plug—Part of a connector normally remov- 
able after uncoupling. It consists of a shell 
surrounding pin or socket contacts. An insert 
holds the contacts in place. 


Polarized Connectors—Connectors provided 
with a keyed method of mating to insure 
proper engagement of the male and female 
contacts. Keying may be either by means of 
a slot or lug on the shell, or by contact ar- 
rangement or size. 

Receptacle—Part of a connector that is nor- 
mally fastened to a supporting surface. It 
couples to the plug and contains pin or socket 
contacts. 


Shell—Outer housing of the plug into which 
the contacts are assembled. 


Socket Contacts—Female contacts which are 
tubular, usually slotted. 


neck passes through the panel from the rear. The 
supporting surface is fastened to the rear of the 
panel. Some commercial types of receptacles may 
be mounted from either the front or the rear. Rear 
panel mounting permits the insert to extend behind 
the panel rather than in front. Long extensions 
out of the front panel may be avoided in this man- 
ner, thus saving space. 

MACHINE OR WALL MOUNTING involves fastening 
the receptacle to the equipment or a wall by means 
of a surface mount. Essentially, the connector in- 
sert and shell are parts of a box with the entire 
assembly provided with mounting holes. This type 
of mounting is used where panel space is not pro- 
vided or is not required. Machine and wall mount- 
ing receptacles may be fastened to any surface 
where through-mounting is not practical. Brick 
walls and thick cast-iron surfaces are two pos- 
sible examples of locations at which this type of 
mount may be effectively utilized. Wall-mounted 
receptacles are used to provide power outlets for 
the mobile conveyors show in Fig. 11. 

Wall-mounted connectors are available in mul- 
tiple-outlet styles for use as power distribution 
points for several machines. Ratings are as high 
as 100 amp at 600 volts. Multiple-outlet wall- 
mounted receptacles provide power to the bank of 
welding units illustrated in Fig. 12. 

WALL OUTLET BOX mountings, Fig. 13, are made 
to fit in standard size power outlet boxes. Inserts 
for outlet box mounting are available to accom- 
modate up to eight No. 4 wires. Maximum rating 
for most commercially available units is 600 volts. 
Single or multiple outlets are possible in this 
mounting style. 

Modifications of the preceding mounting types 


Fig. 12—Multiple outlet boxes enable all 
of these welding units to operate simultane- 
ously. a unit may be removed from this 
area quickly by merely removing its plug 
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are possible. For example, one modification in- 
volves the use of a chassis-mounted connector used 
in conjunction with electronic equipment, Fig. 14. 
As the chassis, which is mounted in a drawer ar- 
rangement, is slid into its compartment, the con- 
nector fastened to the rear of the unit couples 
with a mating connector fastened permanently to 
the rack. This type of connection finds more gen- 
eral use in signal circuits. 

Many instances occur where space does not per- 
mit receptacle mounting. In these cases, the power 
cable is brought out of the unit and terminated 
with a cable connector. Cable connector inserts 
are usually made to be interchangeable with re- 
ceptacle inserts. On the forming press, Fig. 15, 
use of cable connectors proved to be convenient. 

Clamping of the cable is necessary when using 
cable connectors. A clamping nut is usually pro- 
vided to compress a rubber bushing that centers 
and grips the cable. Split-ring cable clamps are 
also commonly used. A third type of cable clamp 


























ay 


Fig. 13—Left—A typi- 
let box mounting re- 
ceptacle. These units 
are made to fit stand- 
ard outlet boxes 





of computers. One 
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Fig. 14—Below left—This type of con- 
nector may be used with drawer mounted 
uipment, such as the electronic chassis 
of the connec- 
tor is mounted on the chassis, the other 
fastened to the rack. The entire unit is 

, disconnected by pulling the chassis out of 


its compartment 








ELECTRICAL CONNECTORS 


consists of a rubber or neoprene sleeve tightly 
fitted to the cable and plug. All of these types 
of cable clamps are readily removable. 


Environmental Conditions: Service conditions to 
be considered in choosing power connectors include: 


. Moisture 

. Temperature 

. Dust and dirt 

. Corrosive atmosphere 
Explosive atmosphere 

. Rarified atmosphere 

. Vibration 

. Rough physical treatment 


CONAAP wD 


MOISTUREPROOF CONNECTORS are available in two 
types. One type is completely waterproof and will 
operate satisfactorily when totally immersed in wa- 
ter, ice or mud. Sealing is by means of a resilient 
gasket at the plug and receptacle mating surfaces 
and a grommet under the cable clamp. Rubber 
sleeves fitted around the cable also serve to seal 
the plug. Tight sealing may be further insured 
by fitting a clamp around the sleeve to hold it in 
tight contact with the plug shell. Some commer- 
cially available types use O-ring seals. A cutaway 
drawing of a completely waterproof connector, Fig. 
16, illustrates the use of gaskets and grommets to 





Fig. 15 — Below — Limited 
space for receptacle mounting 
often requires the use of cable 
connectors as on this forming 
press in an automobile plant 




















enable the connector to withstand complete sub- 
mersion. 

Connectors for mining machinery are often sub- 
ject to complete submersion. Shipboard service also 
demands waterproof connectors, especially with 
hoist and conveyor motors, or floodlight and search- 
light connections on deck. Ship-to-shore power 
cable connectors and shipboard power receptacles 
should be sealed against water to prevent both 
arcing and corrosion of contacts. Two types of 
ship-to-shore power watertight connectors are illus- 
trated in Fig. 17. 

A second type of moistureproof connector guards 
only against spray or precipitation. Suitable for 
most outdoor applications, this weather-proof type 
of connector finds its greatest use in trucks, trail- 
ers, railway and marine service, temporary out- 
door lighting, industrial applications where drip- 
ping water is encountered, etc. One method of 
moistureproofing cable connectors is shown in Fig. 


_ Gaskets 


Contacts 


18. Here a rubber cap fits over the junction of 
the connectors when assembled. 

TEMPERATURES to which connectors and recep- 
tacles are subjected often become severe. In- 
serts of high-temperature connectors are made of 
a ceramic material enclosed in a steel shell. Con- 
nectors for high-temperature use are tested to 
2000 F. 

Any application in which power must be carried 
in case of sudden high temperature conditions re- 
quires fireproof connectors. For examples, power is 
supplied to aircraft feathering motors and some 
engine components through a connector located 
on a firewall. In case of an engine fire, failure of 
power to the propeller feathering motor might be 
disastrous. Certain jet engine and gas turbine 
applications also require connectors capable of 
withstanding high heat continuously. 

For applications not requiring fireproof connec- 
tors, most manufacturers specify a safe tempera- 








Fig. 17—A low-voltage watertight connector, left, for ship-to-shore power 
connection can be completely sealed by the cap when not in use. The 110- 
volt, 25-amp connector, right, is sealed by the rubber plug when disconnected 
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ture operating range. 
is the determining factor. A commonly specified 
temperature range for nonfireproof connectors is 

55 C to 85 C. 

DUST AND DIRT in connectors will result in arcing 
contacts and eventual damage to the unit. How- 
ever, While mated, plugs and receptacles ordinarily 
will not be susceptible to dirt. But if receptacles 
or cable plugs are to remain unconnected for any 
period of time, they should be provided with dust 
caps or dust covers. 

One type of dust cap screws on over the face 
of the connector on the coupling ring threads. 
Another type utilizes a spring-loaded hinged cover 
that closes when the connector is disconnected. The 
screw-on type may be made watertight with the ad- 


Fig. 18—A rubber cap seals the junc- 
tion of this four-contact locking connec- 
tor to provide resistance to moisture 





Fig. 19—Hinged dust caps are provided on these 
switchboard receptacles to keep out dust and to 
prevent accidental contact with live circuits 
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Insert material, of course, 





ELECTRICAL CONNECTORS 


dition of a resilient disk in the cap. Dust caps also 
act as protection against live circuits. 

Hinged dust caps are often provided on switch- 
board connectors, Fig. 19. 

CORROSIVE ATMOSPHERES affect the pin and socket 
contacts of the connector and the outer shell. A 
sealed type of connector will effectively limit cor- 
rosion to contacts. Either a watertight or a pres- 
sure type connector wi!’ perform well under condi- 
tions of corrosive atmospheres. Special insulators 
are available which resist nitric acid fumes and 
fuel oil. 

Corrosion damage to outer shells is minimized by 
plating. High resistance to corrosion may be ob- 
tained by cadmium plating aluminum with a chrom- 
ate conversion coating. This type of coating also 
has the advantage of permitting good electrical 
conductivity of the shell. Smaller shells are often 
chrome plated to reduce corrosion. 

EXPLOSIVE ATMOSPHERES require a connector 


Fig. 20—Construction details of 
a circuit-breaking power connec- 
tor. This connector may be dis- 
connected without first de-ener- 
snuffed inside the enclosed 1 
ing chamber. Current ratings 

this type run as high as 100 amp 









Arcing 
/ chamber 

















Fig. 21—Twist-locked connec- 
tor in its locked position, show- 
ing how the contacts engage 


Fig. 22—Three methods of lock- 
ing power connectors together 
to prevent accidental disconnect 
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ELECTRICAL CONNECTORS 


sealed against gases and built to eleminate loose 
fits between pins and sockets which may cause 
arcing. Special explosionproof connectors are 
available in which clearances have been held to ex. 
tremely close tolerances. 

Circuit-breaking power receptacles are another 
form of explosion-proof connector. The arc formed 
when pulling the plug is extinguished in an arcing 
chamber. Should the plug be pulled while the cir. 
cuit is energized, there is no danger of bodily in- 
jury or property damage due to flashover. The 
cutaway drawing, Fig. 20, illustrates the construc- 
tion of a typical circuit-breaking power connector. 

RARIFIED ATMOSPHERES present special problems. 
Because of low pressures and corona formation, 
connector voltage ratings are considerably reduced. 
Condensation is an additional problem caused by 
low pressures at high altitudes and possible rapid 
temperature variations between ground and high- 
altitude temperatures. Pressure-sealed connectors 
are the answer. Three types are generally available: 


1. Pressurized connectors that are intended for 
use as a pressure-tight feed-through for power 
circuits passing through bulkheads or pressure 
barriers. 

-. Sealed connectors that provide a greater de- 
gree of leakage resistance than the pressurized 
type. 

. Hermetically sealed connectors that are a 
special class available for use where no leak- 
age whatsoever is permissible. Inserts, steel 
shells and contacts are fused to make a per- 
manent seal. 


VIBRATION may separate friction type connectors, 
causing accidental power failure. In some cases 
vibration may also damage the connector assem- 
bly itself. Insert material fused to the contacts 
and shell may break away, allowing contacts to 
loosen and possibly short. However, most com- 
mercially available plugs and receptacles have been 
designed to withstand vibration and shock effects. 
Manufacturers’ specifications ordinarily will serve 
as a satisfactory guide in the choice of a connector 
that will not be damaged by vibration. 

Various mechanical locking means are available 
to prevent connectors from pulling apart. Prob 
ably the most common method of locking a co2- 
nector into its receptacle is the twist-lock type, Fig. 
21. The male connector is inserted into the re 
ceptacle and given a clockwise twist. This action 
locks it and prevents the plug from being vibrated 
loose. It is impossible to pull the connector out of 
its socket by a direct pull on the cable. A simple 
reverse twist unlocks the connector. 

Another common method of locking is the thread- 
ed coupling ring. To prevent the ring from unscrew- 
ing, a safety wire is used. Square-cut spiral threads 
are also used to provide good locking and easy 
uncoupling of large heavy-duty connectors. 

Another coupling method often used on ‘arge 
power connectors is a simple chain and hook ar 
rangement. Here, one end of the chain is provided 
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Fig. 23—Power connector made to withstand rough handling in a mining 
operation at Enoco Collieries. Connectors this size are available at dc rat- 
ings up to 450 amp 
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with a snap hook that engages a metal eye on the 
receptacle or other cable. Various types of bayonet 
locks and spring detent type locks are commonly 
used on power connectors. Many types of mechan- 
ical latching devices are also available. Three 
methods of mechanical locking are shown in Fig. 22. 

Friction-held cable connectors having no separate 
locking means are commonly held together by 
merely tying the cable around the connectors. 
Tension on the cables will be taken up by the knot 
rather than the connectors. Although it cannot 
be used with heavy power cables, this method is a 
good emergency expedient where accidental discon- 
nect must be prevented. 

ROUGH HANDLING of connectors requires shell ma- 
terials and platings that resist dents and scratches. 
Special attention must be given to cable clamps 
and internal wire fastening to minimize the danger 
of cables being pulled out of their connectors. 
Where there is a possibility of wires being broken 
internally, solderless or screw-terminal pin con- 
nections should be specified. Broken wire replace- 
ment in screw type terminals is relatively simple 
compared to replacement of soldered connections. 
Soldering difficulties almost necessitate the use 
of solderless terminals with larger high-current 
capacity cables. Fig. 23 shows a connector designed 
to withstand rough handling. 

Generally, many commercially available power 
connectors incorporate features enabling them to 
withstand service under a combination of environ- 
mental conditions. For example, many power con- 
nectors are waterproof, incorporate locking features, 
and are designed to withstand rough service. Cer- 
tain combinations, such as a heat-resistant and 
pressurized connector, may require a special de- 


Fig. 24—This connector is designed 
‘for use as a laboratory switchboard or 
test patch-cord panel connector. The 
plug is provided with a handle to fa- 
cilitate removal from the receptacle 
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sign. Often a compromise may be necessary. In 
some cases, relocation of a receptacle to reduce 
the effects of one type of environment may permit 
a commercially available type to be used. 


Utility: Two important points with respect to 
utility are: (1) How frequently the device will be 
connected and disconnected, and (2) Under what 
conditions the equipment must be connected and 
disconnected. 

Frequency of operation will largely determine 
the locking method specified. A simple twist-lock 
or quarter-turn coupling ring would be preferable 
to a long threaded coupling ring and a safety wire. 
Naturally, a simple friction-held connector is pref- 
erable to any locking type where vibration or 
shock is not a problem. 

Operating conditions under which workmen nor- 
mally wear heavy gloves determine the ease with 
which a connector can be operated. Cold weather 
or certain hazardous industrial operations fall into 
this class. Miniature connectors with small coup- 
ling rings may be difficult to remove. Another 
consideration would be certain types of power cir- 
cuits that might require rapid disconnect in case of 
emergency. Complex unlocking means would cer- 
tainly be out of the question. Also, the connector 
should be large enough, or be provided with a 
handle, so that it may be readily grasped and re- 
moved. Where many operations are required, such 
as in laboratory or test panel service, the type of 
connector shown in Fig. 24 is one answer. 


Future Article: Factors in the selection and ap- 
plication of connectors for signal circuits and spe- 
cial applications will be discussed in a later article. 
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A simplified method 


for determining 





Based on graphical techniques and suit- 
able for slide-rule calculations, this 
method offers a practical approach to: 
1. Determination of bending strengths 
for different materials and section 
shapes 
2. Organization of analytical data 
for design analysis 











By L. H. Symes 


Chief Stress Methods Engineer 
Cleveland Pneumatic Tool Co. 


Cleveland, O. 


N THE design of structural machine members, 
I evaluation and comparison of strength-weight 

ratios of different materials may often depend 
on flexural, rather than tensile, strength charac- 
teristics. A typical case in point is that of air- 
craft landing gears where bending loads are of 
primary importance. To describe the flexural 
strength of a structural member, however, it is 
customary to use the se-called bending modulus 
of rupture. This modulus, which is defined as the 
nominal extreme fiber stress at failure, is a func- 
tion of the cross-section shape and the stress- 
Strain characteristics of the material. 

It is usually necessary to determine the modulus 
of rupture whenever a new material is being 
evaluated. At the same time, however, a similar 
need may exist for many of the materials now in 
common use. In the application of hand-forged 
aluminum alloys, for example, values of ultimate 
tension, yield tension and ultimate elongation vary 
with billet size and grain direction.'* 

To facilitate rapid calculation of the bending 
modulus of rupture for different materials and 
Section shapes, this article presents a simplified 


‘References are tabulated at end of article. 
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approach based on an extension of the Cozzone 
method for determining flexural stresses in the 
plastic range. A simple closed-form expression is 
established for the modulus as a function of the 
principal material properties and the section fac- 
tor, k. In the discussion to follow, the basic equa- 
tions used in the simplified method will be devel- 
oped first and then three practical problem ex- 
amples will be worked out in detail to illustrate 
the procedure. 

Local crippling has not been accounted for in 
this method or in the problem examples. There- 
fore, the results obtained are valid only for cross 
sections of sufficient wall thickness where failure 
will not occur by local crippling or buckling. 


Basic Considerations: Cozzone's plastic bending 
theory® assumes a trapezoidal stress diagram with 
the ordinates s, and s,,, where s,, is the actual 
extreme fiber stress and s, is the stress intercept 
at the neutral axis, Fig. 1. The stress intercept s, 
for each material was determined by Cozzone for 
a rectangular cross section, using a plotted stress- 
strain diagram based on minimum guaranteed prop- 
erties. 








In contrast, the analysis presented here is based diagram also has the definite advantage of intro 
on the idealized stress-strain diagram shown in ducing uniformity in bending modulus of rupture 
Fig. 2. This practice avoids the tedious job of values. 
first plotting a stress-strain diagram and then 
calculating, by numerical integration, the static 
moment of the area under the diagram about the slope m, intercept A and ordinate B shown in Fig. 2 
neutral axis. Use of the idealized stress-strain can be determined graphically or by the use of th: 

following equations (symbols are refined in the 
Nomenclature ) : 








Ultimate Bending Modulus of Rupture: The 










Stu — S¢ 
m —_+—__ (1) 


Nomenclature Sty 
Cu (== + 0.002 ) 











A = Intercept of slope line of plastic stress- 













strain curve with stress axis (Equation 2), A = 8 — Cum meee is) 
psi A 

B= Ordinate of point of intersection of slope B= ——————_ . , : (3) 
line of plastic stress-strain curve with ie - 
Young’s modulus of elasticity line (Equa- E 























tion 3), psi . 
c= Saaeainn aa the neutral axis to extreme A rectangular section of base 6 and height / 
fiber, in. that is subject to a symmetrical stress distribution 
£ = Young’s modulus of elasticity (slope of the in bending is shown in Fig. 3. The corresponding 
stress-strain curve in elastic range), psi stress pattern is identical to the idealized stress- 

e = Strain, in./in. strain diagram of Fig. 2, except for the scale of 

é, = Ultimate strain (based on 2-in. gage strain, e. which is defined by 
length), in./in. 
F,, = Ultimate bending modulus of rupture, psi eu 
F',,, = Yield bending modulus, psi ° — (¢) 
I = Moment of inertia of the entire cross-sec- = 
tional area with respect to the neutral 2 
axis, i. For this section, the moment of resistance M, is 

k = Section factor (Equation 11) 

M = Bending moment, Ib-in. /2 
m= Slope of stress-strain curve assumed in M, = 2 |. (sby) dy (5) 

plastic range (Equation 1), psi 

Q = Static moment of the cross-sectional area Combining Equation 4 and its differential with 

between the neutral axis and extreme fiber Equation 5 and simplifying gives: 
about the neutral axis, in.* 

s = Stress, psi bh2 eu . 
Seu Ultimate tensile strength, psi M, = 2 €,2 £ (se) de (9) 
Sty Yield tensile strength (0.2 per cent offsef), 

psi The modulus of rupture F,, M,/Z, where Z 
















Fig. 1—Bending stress diagram based Fig. 2 — Idealized 
on trapezoidal pattern of distribution stress-strain diagram 
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is the section modulus //c, or bh?/6 for a rectan- 
gular section. From Equation 6, then 


3 bing 
22 JO (se) de ia 6 pie tore ae 


If the material is assumed to be “rigid-ideally- 
plastic” (EH = o and s, = 8, so that the stress s 
is constant and equal to s;,,), Equation 7 reduces to 
to 





Fy, = 


3 Stu 


Poy = 
2 


. (8) 





which provides an easily remembered value for a 
so-called “fully-plastic” ultimate modulus of rup- 
ture for a rectangular cross section when the 
effect of s,, and E are not considered. 

The integral expression 


s d 
e <j 


represents the static moment of the area under 
the stress-strain diagram about the neutral axis. 
If this area, Fig. 3, is considered as being divided 
into three triangles, (Os,,¢,) + (OAs,,) —(OAB), 

















Fig. 3—Rectangular section with symmetri- 
ca: stress distribution pattern in bending 
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Fig. 4—Typical values of section factor, k 
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Ultimate Bending Modulus, /, (psi) 


FLEXURAL STRENGTH 





Fig. 5—Extrapolated curve plot 
of ultimate bending modulus of 

















rupture versus section factor 
Extrapolated 
Foy point plot 
q 
Fi bu* Stu 
1.0 5 2.0 


Section Factor, * 


Fig. 6—Extrapolated curve 
ag of yield bending modu- 
us versus section factor 
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Fig. 7—Complete curve plot of 

bending ulus versus strain 

for a rectangular cross section 
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then the static moment about the neutral axis be- 


e+ 


(4) -L+ 


B r4 
) ] (9) 
Ee, 
Cozzone’s method* furnishes for the bending 
modulus of rupture the expression 


A 
"a = & + 1 —( 


Sty Cu 


Pon = Sy + 8 (Ke — 1) 


B 
E 
3 


nS 


and, from Equation 7, it can be shown that 


where s, is the trapezoidal intercept. Comparing 
this expression with the equivalent Equation 9 
given here, it will be found that 


PROBLEM 2 
Material: RS-140 titanium 
Design Data‘: 


PROBLEM 1 
Material: 4340 steel 
Design Data: 


Sty, = 260,000 psi 
Sty = 208,000 psi 
E = 29,000,000 psi 
é, = 0.07 in./in. 


Calculations: 


1, 


Ultimate bending modulus of rupture for rec- 
tangular cross section. 

k= 1.5 (Fig. 4) 

m = 855,000 psi (Equation 1) 

A = 200,000 psi (Equation 2) 

B = 206,000 psi (Equation 3) 
Fy, = 359,000 psi at kK = 1.5 (Equation 10) 


. Yield bending modulus for rectangular cross 


section. 
Assume e = (B/E) + 0.004 = 0.0111 in./in. 

8, = 209,500 psi (Equation 13) 

F,, = 268,500 psi (Equation 12) 
Permanent strain =e — (F,/E) = 0.0018 in./ 
in.; this value is too small. 

Assume e = 0.0111 + 0.001 = 0.0121 

8, = 210,300 psi (Equation 13) 

F, = 275,800 psi (Equation 12) 
Permanent strain = 0.0026 in./in. 

F,, = 268,500 + [(20 — 18)/(26 — 18) ]} 
(275,800 — 268,500) = 270,000 psi 
at k = 1.5 


. Curve plots of bending moduli versus section 
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Section Factor, « 


Sty = 150,000 psi 
Sty = 140,000 psi 
E = 16,000,000 psi 
é€, = 0.08 in./in. 


Calculations: 


ZL 


Ultimate bending modulus of rupture for rec- 
tangular cross section. 

k= 1.5 (Fig. 4) 

m = 144,400 psi (Equation 1) 

A = 138,500 psi (Equation 2) 

B = 139,800 psi (Equation 3) 
Fy, = 218,000 psi at kK = 1.5 (Equation 10) 


. Yield bending modulus for rectangular cross 


section. 
Assume e = (B/E) + 0.004 = 0.0127 in./in. 

8; = 140,300 psi (Equation 13) 

F,, = 176,800 psi (Equation 12) 
Permanent strain = e — (F,/E) = 0.00165 in. 
in.; this value is too small. 

Assume e = 0.0127 + 0.001 = 0.0137 in./in. 

8, = 140,500 psi (Equation 13) 

F,, = 181,600 psi (Equation 12) 
Permanent strain = 0.00237 in./in. 

F,, = 176,800 + [(200 — 165)/(237 — 

165) ] (181,600 — 176,800) = 179,- 
100 psi at k = 1.5. 


. Curve plots of bending modulus versus section 


Bending Modulus, F, (1000 psi) 


factor. 
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and, consequently, 


B 2 
Fyn = Su + a|1—( ) ] (% — 1) (10) 
Ee, 


The section factor k takes into account the 
shape of the cross-section. A few typical values 
of the section factor k, reproduced from Cozzone’s 





PROBLEM 3 
Material: 7075-T6 aluminum hand forging 
Design Data!: °: 
St, = 69,000 psi 
8+, = 58,000 psi 
E = 10,400,000 psi 
é€, — 0.03 in. /in. 
Calculations: 
1. Ultimate bending modulus of rupture for rec- 
tangular cross section. 
k=1.5 (Fig. 4) 
m = 491,000 psi (Equation 1) 
A = 54,300 psi (Equation 2) 
B = 57,000 psi (Equation 3) 
F,, = 95,200 psi at kK = 1.5 (Equation 10) 
2. Yield bending modulus for rectangular cross 
section. 
Assume e = (B/E) + 0.004 = 0.0095 in./in. 

8, = 59,000 psi (Equation 13) 

F,, = 77,100 psi (Equation 12) 
Permanent strain = e — (F,/E) = 0.0021 in./in. 
Assume e = 0.0095 — 0.001 = 0.0085 in./in. 

8, = 58,500 psi (Equation 13) 

F, = 74,400 psi (Equation 12) 
Permanent strain = 0.00135 in./in. 

F,, = 74,400 + [(200 — 135)/(210 — 

135) ] (77,100 — 74,400) = 76,700 
psi at k = 1.5 
3. Curve plots of bending modulus versus section 
factor. 
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FLEXURAL STRENGTH 





paper’, are shown in Fig. 4. The value of k is 
given by 


2Q 





k= (11) 


I 
c 


A convenient method of expressing Equation 10 
is to plot a curve of ultimate modulus of rupture, 
F,,,, versus section factor, k. The following pro- 
cedure is recommended: 


1. From Equation 10, calculate the values of F,, 
for a rectangular cross-section at k = 1.5 and 
k= 1.0. 

2. Plot the two points thus obtained and connect 
with a straight line, extending the line to the 


value of F,, corresponding to k = 2.0. 


The general form of this curve plot is shown in 
Wig. 5. 


Yield Bending Modulus: The yield point in ten- 
sion for “elastic’”’ materials is defined as the stress 
at which permanent strain reaches a value of 0.002- 
inch per inch. Similarly, the yield modulus in bend- 
ing in this analysis is defined as the nominal outer- 
fiber stress at which permanent strain reaches a 
value of 0.002-inch per inch in the outermost fiber. 
To find the yield bending modulus, the following 
procedure is used. 

1. Rewrite Equation 9 for a rectangular cross 
section eliminating subscript u. Thus 


A B \2 
ry=«, + —[1-( )] Pree rane . ae 
2 Ee 


This expression is valid for values of e = B/E. 
2. Assume e = (B/E) + 0.004 at the extreme 
fiber. 
3. Calculate s, fore = (B/E) + 0.004 from: 





8s = A +em nee (13) 


4. Calculate F, for e = (B/E) + 0.004 from 
Equation 12. 

5. Divide the value of F,, obtained from Step 4 
by E and subtract the quotient from the value of 
e used in Step 2 to determine the permanent strain 
at the extreme fiber. 

6. If the answer obtained in Step 5 is less than 
0.002-in./in., increase e by 0.001-in./in. and repeat 
Steps 2 through 5 to get an answer larger than 
0.002-in./in. If the answer obtained in Step 5 is 
more than 0.002-in./in., decrease e by 0.001-in./in. 
and repeat Steps 2 through 5 to get an answer less 
than 0.002-in. /in. 

7. Determine the value of F,, at k = 1.5 by 
straight-line interpolation between the two values 
of e to find the stress where the permanent strain 
is 0.002-in. /in. 

The yield bending modulus for other values of 
k can be obtained by a plot similar to the one 
recommended for ultimate modulus. Connect the 
plotted values of F,,, at kK = 1.5 found from Step 7 


167 















Table 1—Comparison of Calculation Methods 

















Method —_—_—F,, (psi) Foy (psi) 
k=1.0 k=1.5 k = 2.0 k=1.0 k=1.5 k = 2.0 












150,000 psi Steel* 
Simplified Method 135,000 181,000 227,000 150,000 217,000 284,000 
Cozzone Method 135,000 167,000 199,000 150,000 222,000 294,000 














2014-T Aluminum?+ 
Simplified Method 50,000 66,900 83,800 65,000 89,400 113,800 





Cozzone Method 50,000 61,500 73,000 65,000 95,000 125,000 















*E = 29 X 106 psi, 8, = 150,000 psi, s,, = 135,000 psi, e, = 0.145 in. /in. 
tH = 10.6 X 106 psi, 8, = 65,000 psi, s,, = 50,000 psi, e, = 0.10 in./in. 






and F,, =s,, (k = 1.0) by straight line and ex- examples for (1) a 260,000-psi ultimate-strength 
trapolate the line to find F,,, at k = 2.0. The gen- steel, (2) a 150,000-psi ultimate-strength titanium 
eral form of the yield modulus versus section fac- and (3) a 7075-T6 aluminum hand forging. 
tor curve is shown in Fig. 6. A comparisou of results obtained with the sim- 
A complete curve of bending moduli, F,, versus plified method given here and Cozzone’s method is 
strain, e, for a rectangular cross section can be given in Table 1. A 150,000-psi ultimate- strength 
constructed by solving Equation 12 for e = B/E, steel forging and a 2014-T aluminum-alloy forging 
e = (B/E) + 0.001, e = (B/E) + 0.002, etc., were used as the basis for calculation of the com- 
up to e,. Fig. 7 shows such a curve. The value parative data. 






























of F,, atk = es Aegee “ found graphically . = REFERENCES 
same manner as " yie point in tension is — 1. ‘‘Strength of Aircraft Elements,’’ ANC-5, June, 1951, Table 
from a stress-strain diagram of a standard tensile 3.111 (j), Page 54. 


eo 


test . ‘Aluminum Alloy Forgings, Heat-Treated,’’ Federal Specification 
a QQ-A-367c, July 12, 1943, Table IV, Page 5. 

3. F. P. Cozzone—‘‘Bending Strength in the Plastic Range,’’ Jour- 

nal of the Aeronautical Sciences, Vol. 10, May, 1943, Pages 137- 


Sample Calculations: Application of this method 151. 
; H s s 4. ‘‘Republic Titanium and Titanium Alloys,’’ Republic Steel Corp 
is illustrated in the three accompanying problem 1954, Page 26. 








= to machine fly- 

wheel housings completely, 

+ except for grinding three faces, 
Machine Tool a new special machine tool per- 
° forms 139 operations on 170 

P erf orms 139 Oper ations pieces per hour. The operations 
include drilling, tapping, cham- 
fering, reaming, counterboring 
and inspection. Both standard 
and automatic-transmission fly- 
wheel housings may be machined 
because the proper tooling setup 
can be automatically selected at 
each work station. Because parts 
being machined are irregular in 
shape, special palletized work 
fixtures are used. Parts are 
clamped to the fixtures by hy- 
draulic wrenches. Manufacturer 
is the Cross Co. 
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A Progress Report on 





Titanium Fasteners 


By John Van Hamersveld 


General Supervisor, Producibility Engineering 
Northrop Aircraft Inc., Hawthorne, Calif. 


EVELOPMENT of titanium into a usable 
1) production material has been a challenge 

to both metallurgical and processing know- 
how. However, . tremendous progress has been 
made in the relatively short span of five years, as 
compared to the 50-year development of aluminum, 
the 30-year development of magnesium, and the 
centuries that lie behind the present-day steel. 

One aspect of this development that has received 
increasing attention is the great weight-saving po- 
tentialities of titanium as a fastener material. 
Northrop Aircraft Inc. is now engaged in an ex- 
tensive testing program of titanium-alloy fasten- 
ers and parts to provide data for design evalua- 
tion. The following discussion highlights some of 
the significant results and conclusions that have 
been obtained from the program to date. 


Basic Design Concept: When the titanium-alloy 
material reached a form of stabilization, a compre- 
hensive design study was made of one of North- 
rop’s aircraft models. It was found that a total of 
1243 pounds of steel fasteners and fittings were 
used. Direct substitution of titanium for these 
Specific items would provide a weight saving of 





MACHINE DESIGN—August 1955 





approximately 500 pounds per plane. This ap- 
preach offered one of the simplest methods of sav- 
ing this amount of weight, with a minimum of de- 
sign change through a direct substitution. 

Based on this study, therefore, a basic design 
concept is that the saving of weight can be most 
readily achieved by directly substituting titanium- 
alloy fasteners for steel on a size-for-size basis and 
in the fastener configurations which represent the 
greatest potential usage. Some of the reasons sup- 
porting this concept are: 

1. Direct substitution of titanium for steel elim- 
inates supply and procurement problems in the as- 
sembly line as well as “in the field” by allowing 
two-way interchangeability. 

2. Two-way interchangeability permits fastener 
producers to utilize their manufacturing know-how 
in modifying present equipment and processes to 
produce good titanium fasteners. 

3. Two-way interchangeability drastically de- 
creases the time required to effect weight saving 
by permitting the immediate use of fasteners as 
they become available. The amount of time which 
it would take to design, manufacture, and prepare 
procurement specifications and standards for non- 
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TITANIUM FASTENERS 





standard configurations is also saved. 

The current Northrop program constitutes the 
testing of identical fasteners of titanium and alloy 
steel. Fastener types AN3 through AN8 and 
AN509 are the configurations selected on the basis 
of potential weight saving. The object of this 
initial test series is to determine the feasibility of 
the proposed substitution, and at the same time, 
to establish qualified sources of supply. The four 
per cent aluminum, four per cent manganese tita- 
nium alloy (C-130AM type) was selected as the 
material to be used in the manufacture of the new 
fasteners. An assortment of ,',, ;, and %-inch 
diameter titanium-alloy test fasteners is shown on 
the preceding page. 


Test Results: Tensile behavior data were deter- 
mined for AN-509 type titanium-alloy fasteners in 
7075-T6 (75S-T6) aluminum-alloy sheet. This par- 
ticular aluminum alloy was employed because it 
represents the greatest usage on current aircraft. 
Results indicate that the average failure strength 
of metallurgically sound titanium fasteners is ap- 
proximately 10 per cent greater than for steel 
(heat treated to the 125,000 to 145,000 psi range) 
in the same size and configuration. The causes of 
all titanium bolt failures which occurred below the 
specified minimum for steel were traced to faulty 
fastener material. Light weight Esna “Blue Jay” 
nuts were found to be strong enough to develop 
ultimate fastener tensile strengths. 

Where the bolt shank was subject to static double 
shear failure conditions, it was found that failure, 
after its onset, occurred rapidly in the titanium- 
alloy bolts. The average static ultimate tensile 
and double shear strengths of the titanium-alloy 
fasteners ranged from equal to, in the ,},-inch 
diameter, up to 18 per cent above their steel coun- 
terparts in the %-inch diameter configurations. 


Effect of hot heading operation on grain size of 
titanium alloy bolt. Smaller grain sizes can be ob- 
tained by more rigidly controlled heating cycles and, 
possibly, by heat treatment 
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Single-lap shear test assemblies used in the test 
program were designed to obtain behavior data on 
bolt-nut combinations under simulated airframe 
load conditions. The single-lap shear test results 
indicate that (1) fc. AN364 nuts, approximately 
equal strength values can be obtained on both steel 
and titanium; (2) for light-weight H10 series 
“Kaynar” steel nuts, the design allowables can be 
met on both titanium and steel; and (3) for Esna 
“NTED” series aluminum-alloy shear nuts, the de- 
sign allowables for steel can not be met with either 
steel or titanium bolts. Because such joints be- 
come “yield critical,” it has been concluded that 
steel design shear allowables cannot be met with 
aluminum-alloy shear nuts. 

To obtain comparative preload and torque data, 
AN365 steel nuts were used on both the titanium- 
alloy and steel test fasteners. The test results in- 
dicate that the titanium bolt preload due to torque 
is from.10 to 50 per cent less than the preload pro- 
duced in a steel bolt at the same torque. The 10 
per cent average is for titanium bolts with bur- 
nished threads while the 50 per cent average is for 
those with unburnished threads. No antigalling 
treatment was applied to these fasteners before 
testing. It is anticipated, therefore, that a greater 
torque will be necessary for untreated titanium bolt 
and AN365 nut combinations. 

Tension-tension fatigue tests are being conducted 
at five stress levels on each diameter of bolt being 
tested. These test results are being used to estab- 
lish S-N curves which will become a part of design 
criteria. Initial results indicated that the endur- 
ance limit for titanium alloy fasteners fell below 
that of steel at approximately 25 per cent of ulti- 
mate tensile strength levels. However, recently 
received titanium bolts, which were produced by 
improved manufacturing methods and heat treated 
to the 160,000 to 180,000 psi strength level, were 
superior to their steel counterparts at all stress 
levels tested. At some stress levels the titanium 
test fasteners withstood from ten to twenty times 
the number of cycles required to break their steel 
counterparts and were finally removed without any 
sign of failure. 

Results obtained from corrosion testing of tita- 
nium fasteners coupled to dissimilar aircraft struc- 
tural materials, such as magnesium and aluminum 
alloys, indicate that the galvanic behavior of tita- 
nium is similar to that of the 18-8 stabilized stee!s 
in the anodic end of the series. 


Test Synopsis: Analysis of the test program in 
its present state of progress establishes three sig- 
nificant facts: 

1. Direct substitution of titanium-alloy fasteners 
for steel on a size-for-size basis, in the configura- 
tions tested, appears to be feasible. 

2. Qualified sources of supply for titanium-alloy 
production fasteners have been established. 

3. Rigid quality control and inspection proce- 
dures will be a requirement until such time as con- 
sistently high-quality titanium-alloy fastener stock 
becomes available to manufacturers of fasteners. 
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Epicyclic Gear Systems 


A simplified method for design and selec- 
tion of an epicyclic or planetary gear sys- 
tem where a choice of systems is possible 


By Robert N. Abild 
Designer 


Pratt and Whitney Aircraft 
East Hartford, Conn. 


N THE design of an epicyclic—or planetary— 

gear system, the designer usually must re- 

sort to trial and error methods to establish 
a basic configuration which will satisfy the design 
requirements. It is desirable although not always 
easy to discover as many as two different systems 
from which to choose. Actually, the number of 
combinations from which a choice can be made is 
large. 

In the method discussed here the design require- 
ments for relative speeds of the input and output 
members and their directions of rotation are first 
indicated in a simple diagram, Fig. 1, This auto- 
matically insures that any arrangement considered 
will satisfy the requirements with an accompanying 
saving of time and effort. Next, two diagrams 
like the one shown in Fig. 1 are used as guides 
for drawing schematics of four corresponding basic 
gear systems, Fig. 2. The last step is to select the 
most desirable configuration and refine its pro- 
portions if desired. It will be assumed all systems 
have dual pinions, at first. Then it will be shown 
that in some circumstances these dual-pinion sys- 
tems can be simplified to single-pinion types. 


Dual-Pinion Systems: To construct the diagram 
in Fig. 1, draw a vertical centerline with a hori- 
zontal line across the upper end, and mark a point 
lower down on the centerline to represent the 
center of the gear system. Indicate the design 
requirements by marking off on the horizontal line 
distances from the centerline which are propor- 
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Output /Input Speed Ratio: 2 (left) /5 (right) 











Input line 


Vertical centerline 


er line 


Plt 
_~ Center point of system « 





Fig. 1—Basic epicyclic gear 
system construction  dia- 
gram for an output/input 
speed ratio of 2/5 and op- 
posite directions of rotation 


tional to the speeds of the input and output mem- 
bers. Actual distances do not matter as only their 
ratio to each other is important. Distances to the 
right side of center represent rotation to the right, 
and distances to the left represent rotation to the 
left. In Fig. 1, the output speed is assumed to be 2 
and the input speed is 5 with the output turning 
to the left and the input turning to the right. Thus 
the output-input speed ratio is 2/5. In this case 
mark a distance of 2 units to the left of the 
centerline and a distance of 5 units to the right. 
These marks are then connected to the center point 
by straight lines and become the output and input 
lines as indicated in Fig. 1. Draw two such dia- 
grams, so far identical, one above the other on the 
left side of a sheet of paper, Fig. 2. Next, draw a 
line slanting upward to the right on the upper 
diagram in Fig. 2 and upward to the left on the 
lower one at an angle of approximately 45 degrees. 
This slant line determines pinion radii. 

The next step is to draw corresponding sche- 
matics of the indicated gear systems, as shown in 
Fig. 2. The center of the pinion in the schematics 
can be placed in either of two positions: (1) where 
the slant line crosses the input line or (2) where 
it crosses the output line. If the pinion center 
is placed at the point where the slant line of the 
vector diagram crosses the vertical centerline, this 
will establish the arm as the fixed member of the 
system. This solution will be a perfectly practical 
gear system, and may even be especially desirable. 
However, it will not be an epicyclic system, because 
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the pinion center is fixed. To explore such sys- 
tems an extra schematic will be required for each 
simplified vector diagram. 

In the schematics in Fig. 2 one pitch circle of 
the pinion is drawn tangent to the projection line 
from the point where the slant line of the vector 
diagram crosses the vertical centerline, and meshes 
there with another pitch circle drawn from the 


— Diagrams — 


projection line of the center point of the system. 
This latter pitch circle always represents the fixed 
gear of the system. The second pitch circle of the 
pinion is tangent to the projection line from the 
point where the slant line of the vector diagram 
crosses either the input or output line; this sec- 
ond pinion pitch circle meshes with a second pitch 
circle drawn about the center point of the system. 


Schematics 

















Fig. 2—Four of many 
possible epicyclic gear 
system _ schematics 




















based on requirements 
in Fig. 1. Changes in 
slope and position of 











slant line vary pinion 
and gear proportions 
































Schematics 
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Fig. 3—Schematics of 
epicyclic and nonepi- 


cyclic gear systems for Output 


Epicyclic Systems 
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direction of rotation. 
Input and output lines 
are placed on same 
side of centerline. 
Some systems shown 
are impractical and 
would be eliminated 
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A representation of the pinion carrier which sup- 
ports the pinion axis should be drawn as depicted 
in Fig. 2. Completion of both schematics for the 
two diagrams produces the four basic configur- 
ations which will satisfy the requirements. 

Now the schematics should be studied to see if 
one of them is suitable for the intended use with- 
out further changes. The circles drawn represent 
the pitch circles of the gears and can be measured 
directly if the construction has been carefully done. 
Of course the dimensions can be calculated from 
the diagram by employing trigonometry using the 
assumed angle of the slanted line. If the measured 
size of system is too small or too large, it can be 
changed by redrawing the schematics and reposi- 
tioning the slant line at the same angle but higher 
or lower on the centerline as necessary. The type 
of load to be carried may require the use of several 
pinions, but the pinions cannot be so large as to 
interfere with each other. 

The relative sizes of gears to each other can 
be changed without affecting design requirements 
by changing the angle of the slant line in the dia- 
grams and making the schematics correspond. As 
this slant line becomes more nearly horizontal the 
pinion diameters become relatively smaller, but 
both pinion diameters do not get smaller at the 
same rate. In any particular design the effect of 
changes in the slant angle can be ascertained by 
drawing the diagram and its schematics for both 
extremes of slant angle. Such a study for both 
diagrams is made in Fig. 3. In doing this it 
becomes obvious that in some schemes one pinion 
diameter will always be too small, and such ap- 
proaches should be eliminated. 


Single Pinion Design: The previously discussed 
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pinions have two separate pitch circles and sets of 
teeth rigidly attached to each other. In systems 
which have their output turning in the same direc- 
tion as the input it is possible to find a position of 
the slant line such that only a single pinion diam- 
eter is required. This slant position should be Jo- 
cated so that 


R,, = R,/(p ~ 3) 


where R,, = radius of the moving, system-centered 
gear, R,; = radius of the fixed gear, and p = the 
output-input speed ratio. 


Velocity Vectors: The diagrams drawn are actu- 
ally skeletons of velocity vector diagrams. Al- 
though it is not necessary for a gear design solu- 
tion, the designer may wish to complete a vector 
diagram in order to better understand the basis 
for this design procedure. As shown in Fig. 4 this 
velocity vector diagram can be drawn to correspond 
to any one schematic and is started in the usual 
manner. Then a vector is drawn horizontally from 
the centerline at each point where one of the pitch 
circles of the schematic crosses the vertical center- 
line plus one for the pinion center. The vectors 
start at the centerline and the arrow point is made 
at the intersection with the slanted line. The in- 
put and output members are represented on the 
vector diagrams by the part of the input and out- 
put lines up to the point where they meet a vector. 
The slanted line is the terminus of all vectors deal- 
ing with the pinion. This line can be extended to 








Fig. 4—Gear velocity 





vector diagram con- 
struction for an epi- 





cyclic system WA 
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Additional output 




























permit the construction of all the vectors for the 
pinion. Where the slanted line crosses the vertical 
centerline is a point of zero velocity and represents 
the point where the pinion meshes with the fixed 
gear of the system. 


Multiple-Output Systems: It is possible to de- 
sign an epicyclic system having more than one 
output. To design a system for this condition the 
simplified vector diagram is drawn in the same 
way except the additional distance from the center- 
line for this added requirement is marked off on the 
horizontal construction line and joined to the 
center point of the system, Fig. 5. When the 
slant line is drawn, it must pass through this 
line. Three schematics are required for such a 
system, and the pinion center should be placed 


where the slant line of the vector diagram crosses 
the input line or either output line. It will be 
found that three pitch diameters will be required 
on the pinion. In some cases two of these diam- 
eters can be replaced by one pitch diameter by 
use of the formula discussed previously. Also, it is 
possible by use of this method to design a system 
having two inputs and an output but no fixed gear. 

After the configuration is chosen, the last step 
is to check the possibility of making gears with in- 
tegral numbers of teeth to correspond with the 
pitch circles drawn. Minor changes in the angle 
of the slant line can be made to accomplish this. 
Only gears which mesh with each other need to be 
of the same pitch and pressure angle. For greater 
precision the triangles of the vector diagram can 
be calculated by using trigonometry. 








Lift Truck 
Has 
Improved Visibility 


are visibility is only one of the 

advantages claimed for a newly in- 
troduced Hyster lift truck using a single 
lifting mast. Other advantages, which 
are a direct result of reduced obstruction 
of the operator’s vision, are faster oper- 
ating speeds, more accurate load placing, 
safer load handling and reduced driver 
fatigue. Total weight of the single, 
telescoping box-section mast is said to 
be equal to a standard assembly. How- 
ever, torsional rigidity has been in- 
creased 80 per cent and mast deflection 
reduced by 50 per cent. Hoisting speed 
has been increased by 15 per cent. 
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Fig. 1—Two versions of sim- 
ple crank-and-rocker mech- 
anism showing, a, conic form 
and, 6b, plane form. Axes 
of pin joints are parallel 


in the plane form _ but 
intersect at a common point 
P in the conic design 


Conic linkages use pivot 


characteristics of conventional 


plane linkages and offer 
design possibilities for 


Driving crank 


a 





3-D Mechanisms 


By F. R. Erskine Crossley 


Associate Professor of Mechanical Engineering 


Yale University 
New Haven, Conn. 


F THE many different types of linkages used 
in design, the group identified by the general 
classification ‘“‘quadric chain” is one of the 

most common. The well-known slider-crank and 
simple four-bar linkage, for example, are typical 
“plane” forms of the quadric chain in which mo- 
tions of the operating elements are confined to two 
dimensions. Less known, but also of importance, 
are the various conic quadric linkages which are 
essentially three-dimensional counterparts of the 
plane forms. A familiar mechanism of this type 
that has been widely used is the standard universal 
joint; however, many other three-dimensional link- 
age variations are also possible. 

Basic types and characteristics of the conic 
quadrie linkages will be discussed in this article. 
A method of velocity analysis for these mechanisms 
will be considered later in a second article. 
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In the design of conic quadric chains, as con- 
trasted to other three-dimensional linkages, link 
connections do not require the use of ball-and-sock- 
et joints. As will be shown in the discussion to 
follow, only plain cylindrical pin joints are neces- 
sary. 


Basic Design Characteristics: The conic quadric 
chain is distinguished from the general run of 
three-dimensional linkages by the feature that its 
axes intersect and meet in a point, as in the case 
of the axes and lines of tooth contact for bevel 
gears. This construction is the reason for the 
name “conic.” 

Conic and plane forms of the common crank-and- 
rocker mechanism are shown in Fig. 1. In the 
conic design, Fig. la, the axis of the crankpin A 
(driving crank), as it rotates about the axis OP, 
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Fig. 2—Above—Simple conic quadric link- 
age showing principles of spherical con- 
struction. Axes of the pin joints meet at 
the center of the sphere and all motion 
takes place along the spherical surface 


Fig. 3—Below—Modified conic linkage de- 
sign with extended ae connections to pre- 
vent interference of links during rotation 


Fig. 4—Model of conic double rocker 
in which both cranks can only oscillate 








describes a cone with P as apex. The driven rock- 
er, link 3, will oscillate back and forth, describing 
another conical surface about the axis QP. If the 
slant heights of these two cones are made to agree, 
A and B are then equidistant from P and will re- 
main so throughout their motion. The complete mo- 
tion can thus be described on the surface of a 
sphere whose center is P, Fig. 2. 

The line AB, or link 2, is always on the surface 
of this sphere. Since it has a fixed length, it always 
subtends a constant angle at the center. This angle 
is the same as that between the axes of the pin 
joints at A and B, offering proof that ball-and- 
socket connections are not needed. 

A possible design problem with this mechanism 
may arise if the pin joints are short as shown in 
Fig. 1a and the angle between the driven and driv- 
ing shafts is large. Under these conditions, when 
a force is transmitted through pin A by the driving 
crank, its direction at A will be tangential, tending 
to make B move parallel to A or into or out of, in- 
stead of around, the sphere. As a result, the driven 
rocker, link 3, may be subjected to bending loads 
during operation. 

Two methods are available to avoid this force 
action. First, the link AB may actually be an- 
chored to the center of the sphere by extending 
either shaft O or Q to P. However, this construc- 
tion would require the use of a ball-and-socket 
joint at P. In the second method, the lengths of 
the pins at A and B are increased, as shown in 
Fig. 3. Here, the three links, 1, 2 and 3, appear 
more as the base part of the three plane triangles 
(or circle sectors), OAP, ABP and BQP. Link 1 
becomes an inclined crankshaft to facilitate rota- 
tion without interference with link 2. Links 2 and 
3 are hinged together. 


Linkage Variations: The number of construction 
and motion variations possible with the conic quad- 
ric design parallel those of the conventional 
(plane) four-bar linkage, if various combinations 
of turning and sliding joints, or kinematic pairs, 


Fig. 5—Model of conic drag-link mech- 
anism for producing quick-return motions 
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are used. A classification scheme presented by 
Reuleaux for both the plane and conic forms shows 
54 different mechanism types, 24 being conic. 

Among these designs, two are of particular in- 
terest. One is the double rocker-arm type, Fig. 4, 
in which both cranks, OA and QB, can only os- 
cillate. The other is the drag-link type, Fig. 5, 
which is useful in producing quick-return motions. 
With the latter arrangement, if OA is rotating at 
uniform speed, crank QB will be driven at a varying 
angular velocity, alternately fast and slow, during 
each revolution. 

The models shown in Figs. 4 and 5 were con- 
structed from “Erector” parts and clothes hanger 
wire, and are adjustable. Models such as these 
are useful design aids in three-dimensional analysis 
since it is usually difficult to visualize the motions 
that occur or to predict dead-center conditions. In 
Fig. 4, the purpose of the radial wire AP is to 
identify the geometrical center of the base sphere. 
In Fig. 5, the shaft of the driven member is extend- 
ed through the center of the sphere to avoid inter- 
ference between the cranks. 


Link Construction: Theoretically, all links of any 
given mechanism will have the same curvature; 
their radius will be the same as the base sphere. 
In practice, however, joints must be arranged with 
links side by side, so that the true basis of the 
mechanisms may be regarded as a series of con- 
centric spherical shells, with neighboring links be- 
coming elements of the surface of neighboring 
shells. Actually, in many cases it is difficult to 
recognize the base sphere at all, as for instance 
in the linkage shown in Fig. 3. The only essential 
feature of design theory that must be preserved 
in all designs is the previously discussed angular 
relationship between the joints of each of the four 
links. In the model in Fig. 6, the spherical nature 
of the links is emphasized. This mechanism is fun- 
damentally the same as the one shown in Fig. 4, 
and produces exactly the same motion. If the third 
link, QB, rather than the second, had been made 


Fig. 6—Model of conic double rocker with links 
extended to emphasize spherical construction 
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Fig. 7—Construction of univer- 
sal joint, or Hooke’s coupling, 
based on conic linkage prin- 
ciples. Each of the three moving 
links is a 90-degree member 
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Fig. 8—Two variations of slider- 
crank showing, a, conic design 
and, b, plane form. Conic con- 
struction is based on one moving 
and one fixed 90-degree link 














































3-D MECHANISMS 





into the D-shape of a semicircle with its diameter, 
then the middle link AB would take the form of an 
X and there would appear a mechanism similar to 
the common universal joint. In the universal joint, 
Fig. 7, the three moving links are all right angled. 

Preferably, links are specified by the angle that 
they subtend, since the size of the theoretical base 
sphere has no effect upon the motion of the mech- 
anism. Links that subtend an angle of 90 degrees 
have a special significance. At the same time, no 
link need subtend an angle of more than 90 degrees. 
If two axes do intersect at an obtuse angle, ex- 
tension of one axis across the base sphere will also 
form an acute angle that is a supplement of the 
obtuse angle. Thus, two axes that intersect at 
123 degrees will also form a 57-degree angle with 
each other when one axis is extended. Thus, in 
Fig. 6 the linkage OABQ is the same as the link- 
age OA’BQ which merely has two obtuse, instead 
of acute, subtended angles. 


Application Possibilities: In Fig. 8a, the driven 
link 3 subtends an angle of 90 degrees. If the 
point Q is the pole of the sphere, point B will tra- 
verse a great-circle path along the “equator.” Un- 
der these conditions, it is apparent that when the 


angle between the fixed axes O and Q is also a right 
angle, as shown, the conic counterpart of the fa- 
miliar slider-crank mechanism, Fig. 8b, is produced. 

This similarity of mechanisms does not hold, 
however, if both O and B in Fig. 8a are raised, so 
that the path of B lies on a small circle of the 
sphere, corresponding to a parallel of latitude, with 
O at the same latitude. Undoubtedly, link 3 could 
be replaced by a slider moving along the small 
circle path, but the motion of B would not be sym- 
metrical with respect to the angle AOB. For ex- 
ample, the extreme position of travel for B, near- 
est to O, would not occur when points O, A and B 
all lie on the same small circle of latitude because 
links 1 and 2 are elements of great circles. The 
motion of point B will bear close resemblance to 
that of the two-dimensional slider-crank mechan- 
ism only when link 3 and fixed link 4 both sub- 
tend angles of 90 degrees. 

If, for the design shown in Fig. 8a, it is assumed 
that link 2 is also made to subtend a 90-degree 
angle, movement at B will occur only when there 
is a horizontal (east-west) displacement of point 
A. North or south movement of A will merely 
turn link 2 without moving B. This characteristic 
corresponds to the operation of the plane Scotch 
yoke mechanism. Thus, the conic counterpart 
just described might well appear as shown in Fig. 9, 
where the 90-degree link 2 has been converted to 











Fig. 9—Above—Conic counterpart of Scotch 
yoke mechanism. This = is an inversion 
of the universal joint shown in Fig. 7 














Fig. 10—Right—Two variations of parallogram linkage show- 
ing, a, plane form and, 5, conic counterpart. Transmission 
of uniform velocity is not possible with the conic construction 
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a slider. The pin B now exists only in hypothetical 
form; it is 90 degrees to the left of A, and is the 
pole of the great-circle slot in link 3. 

Viewed analytically, the mechanism shown in 
Fig. 9 consists of three 90-degree members and 
one acute-angle member (link 1). It is there- 
fore an inversion of the universal joint, Fig. 7, 
which has three 90-degree members in motion and 
a stationary acute-angle (or obtuse) member for 
the frame. 

Transmission of uniform motion from one shaft 
to another inclined shaft has long been a design 
problem. It is known that a single standard uni- 
versal joint cannot provide the solution, although 
a pair of universal joints will give the desired re- 
sult. Two recent developments, the Rzeppa and 
Bendix-Weiss types of universal joints, satisfy 
the condition but they are not conic quadric link- 
ages. 

With four links, it is really not possible to trans- 
mit uniform motion. This condition becomes clear 
when the parallelogram mechanism is considered. 
The plane parallelogram is shown in Fig. 10a, its 
conic counterpart in Fig. 10b. For the latter, let 
it be assumed that the links are in the dead-center 
position, OA’B’Q, to start. If link OA” is turned 
through 90 degrees to reach OA”, B’ cannot move 
to the corresponding position, B”’, which is the 90- 
degree position, since the distance A”B” must be 
shorter than OQ and A’B’. 


Bibliographical Note: The earliest description of 
the full variety of conic quadric chains is given 
by Reuleaux.! In the translated version of his 
book, however, the following note appears: “It was 
Willis who first pointed out the nature of the conic 
crank trains. He called the trains ‘solid angular 
linkwork,’ and indicated several of their more im- 
portant forms and characteristics.” 

Willis’s book,? of which the first edition came 
out in 1841, does not show the variety displayed 
by Reuleaux; he shows a wooden device with 
hinged planes which suggested the form of pivot 
B in Fig. 3. Later books describing conic chains 
(other than Hooke’s joint) have also been pub- 
lished.*:4 No mention of these mechanisms has 
been made in any of the textbooks on mechan- 
isms recently published in the United States, with 
one exception.5 On the other hand, an example was 
shown in an article appearing in MACHINE DESIGN 
as recently as February, 1954.° 
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Training Programs for Graduate Engineers 


HE area of creative technology—applied re- 

search, development, and systems and design 
engineering—is uniquely the area where the grad- 
uate engineer is inadequately prepared for the pro- 
fessional career on which he embarks. 

Experience, accompanied by collateral observa- 
tions, has led to some general conclusions about 
educational requirements and the training to meet 
them for creative technology. These conclusions 
may be summarized as follows: 

1. Four-year engineering training, independent 
of the nature of the curriculum, is inadequate for 
a professional career in creative technology. 

2. The larger the basic science (physics, chem- 
istry, mathematics) content of the curriculum, the 
better is the course for those preparing for cre- 
ative technology. 

3. For the specific development, design, and en- 
gineering areas of creative technology, an industry 
can well provide the four-year engineer with the 
additional training required. 

4. For the research and fundamental develop- 
ment areas of creative technology, training to the 
doctorate level in science or engineering is most de- 
sirable. A man planning to enter these areas can 
hardly afford, in his own interest, to have less 
training. 
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5. Training to this level is best done in an ac- 
ademic institution. Industry cannot provide the 
environment and stimulation of a graduate school. 

6. While there is need for more men trained to 
the doctorate level in both science and engineering, 
the shortage in engineering is much more pro- 
nounced. Increased training to the doctorate level 
in engineering is a national need of major im- 
portance. 

7. The enticing opportunities for graduate en- 
gineers, occasioned by our present relatively low 
engineering school enrollment and the ever-increas- 
ing demands for engineers, do not provide a good 
national environment for graduate training in en- 
gineering. The needs for the added training to the 
doctorate level should be more generally recog- 
nized, especially by our engineering faculties. 

8. The projected increase in college enrollment, 
almost double by 1970, coupled with the effort to 
increase the percentage of entrants choosing science 
and engineering, does not provide a good environ- 
ment for increasing the basic science content of 
engineering curricula or for markedly increasing 
the number of engineers continuiug to the doctor- 
ate level. 

Abstracted from a talk entitled ‘‘Training Programs of Industry 


for Graduate Engineers,’’ by Dr. M. J. Kelly, president, Bell Tele- 
phone Laboratories. 
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Contemporary Design 
MILLING-BORING MACHINE HAS ! 





RECENTLY _intro- 

duced precision verti- 
eal boring and milling ma- 
chine has as one of its out- 
standing design features 
fully automatic positioning 
of the head. Co-ordinates 
may be dialed by the opera- 
tor or a punched-card pro- 
gram director may be used 
to control repetitive opera- 
tions. Spindle speeds and 
feeds are also automatical- 
ly pre-selected by turning 
dials to actuate limit 
switches and electromag- 
netic clutches correspond- 
ing to the desired speed. 
Working stroke of the 
spindle is 13 inches; maxi- 
mum drilling capacity 
in mild steel is 2-inch diam- 
eter; maximum boring 
diameter is 10 inches; and 
maximum _ milling-cutter 
diameter is 434 _ inches. 
Both milling feed and rapid 
traverse are hydraulically 
performed. The milling feed 
is continuously variable 
from 0 to 14 inches per 
minute. The machine is 
manufactured by Berliner 
Maschinenbau Actien- 
Geselschaft Vormals L. 
Schwartzkopff, Berlin, Ger- 
many, and is distributed in 
this country by Marac Ma- 
chinery Corp. 
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Control panel placed at 
convenient operating height 
incorporates preselector 
dials for feeds and speeds, 
selector switches for mill- 
ing or boring, feed and 
speed selection controls, 
and meters to show torque 
being exerted by the ma- 
chine while cutting. Pre- 
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selector drums for boring 
co-ordinates are set by the 
ten small white ball han- 
dles. The smallest dimen- 
sion which can be set is 
0.0002-inch. The closeup 
shows the dial for control- 
ling a 12-hole punched-card 
program. A selector switch 
directly above the dial per- 
mits interruption of the 
programmed operations at 
any time by simply turning 
from the P or program 
position to the S or single- 
operation position. 
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Co-ordinate preselection 
can be performed either by 
rotating selector drums on 
the control panel or auto- 
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Work- piece design 
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CONTEMPORARY DESIGN 


matically by punched-card 
plugboards. In either case, 
contacts actuated by the 
drum or circuits made in 
the plugboard' energize 
solenoids corresponding to 
a particular length. An- 
other set of drums (five 
for metric systems, six for 
English) contain measur- 
ing rods corresponding to 
the selected lengths. These 
drums are revolved by a 
small electric motor until 
the selected solenoid en- 
gages a notch in the peri- 
phery of the drum. When 
the five or six selected sole- 
noids have engaged their 
respective notches, measur- 
ing rods equalling the re- 
quired distance are lined 
up end to end, The ma- 
chine slide is then moved to 
the position “measured” by 
the rods. Any point in an 
area measuring 50 by 30 
inches can be automatically 
selected for drilling, tap- 
ning or boring by this sys- 
tem. 
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By Clarence Johnson, President, Hydro-Pneu-Tronics Inc., Cleveland, Ohio 


NE of the important tasks of hydraulic and 
pneumatic engineers is the never-ending 
search for better packings and seals for 
cylinders and shafts. Static seals are now handled 
fairly well by a number of methods but a com- 
pletely satisfactory universal moving seal is still 
a will-of-the-wisp. 
The last decade has seen the O-ring become pop- 
ular as a seal, because it is simple, tight, cheap 
and compact. From time to time other shapes of 
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Dynamic 
Sealing 


. . . With O-rings 


synthetic rings have come on the market, but while 
some apparently have merit, they have never 
achieved the popularity of the simple O-ring. One 
reason may be that some of these shapes are 
patented and many users hesitate to depend upon 
one source of supply. 

As static seals, O-rings have been almost uni- 
versally successful. That is not true of dynamic 
applications. Most unsatisfactory installations can 
be traced to misapplication, improper design and 


Fig. 1 — O-rings are suc- 
cessfully used both as dy- 
namic and static seals in this 
hydro-pneumatic drill unit. 
Pistons sealed with O-rings 
separate the air section from 
the hydraulic section. De- 
signed for use with air pres- 
sures of 70 to 120 psi, the 
unit has thrust capacity 
from 350 to 600 pounds. 
Photo, courtesy The Hart- 
ford Special Machinery Co. 





























maintenance. If correctly engineered, installed 
and maintained, an O-ring seal should give from 
10 to 15 million cycles before showing any ap- 
preciable signs of increased leakage, regardless of 
its size or the length of the operating stroke. Wear 
rates seem to be almost directly proportional to 
the number of times the O-ring starts to move from 
its stopped position. 

Although there have been many successful uses 
of O-rings in fields such as low-pressure hydraulics, 





pneumatics and hydro-pneumatics, Fig. 1, O-rings 
were originally used almost entirely in high-pres- 
sure aircraft systems. Standards for O-ring in- 
stallations, Table 1, Fig. 2, were developed for such 
usage. In aircraft, temperature variations of 200 
to —65 F must be met. Expansion and contraction 
of the O-ring compound under these conditions is 
very great. This, in combination with normal man- 
ufacturing tolerances, requires high compression of 
the O-ring during assembly at room temperature 































Table 1—Standards for O-Rings* 
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O-Ring O-Ring -‘ Diametral _ mes omen De R 2E 
Specification Section —Squeeze, min— —Gland Width— Groove Radius, Diametral 
Dash No, Diam Moving Static Movingt  Static§ Length min Clearance, 



































$Tolerance: +0.000, —0.005. 





AN-6227 
lto 7 0.070+ 0.003 0.010 0.015 0.057 0.052 3/32 1/64 0.005 
8 to 14 0.103 + 0.003 0.010 0.017 0.090 0.083 9/64 1/64 0.005 
15 to 27 0.139 + 0.004 0.012 0.022 0.123 0.113 3/16 1/32 0.006 
28 to 52 0.210+ 0.005 0.017 0.0382 0.188 0.173 9/32 3/64 0.007 
53 to 88 0.275 + 0.006 0.029 0.049 0.240 0.220 3/8 1/16 0.008 
AN-6230 Gaskets 
1 to 52 0.139 + 0.004 0.022 0.113 3/16 1/32 0.006 
All dimensions in inches. *See Fig. 2 for explanation of dimensions. {Tolerance: +0.000, —0.001. 




























Fig. 2—Standards for O-ring installation, de- 
ae ed for aircraft, often can be modified 
for industrial uses. See Table 1 for dimensions 
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Fig. 3—Some of the O-rings 
used to seal the spool of 
this pneumatic or low-pres- 

sure hydraulic valve are in- 

, stalled with a diametral 
squeeze of one-half to one- 
third the standard recom- 
mendation, others are float- 
ing seals. Sealing is satis- 
factory for more than 15,- 
000,000 cycles in life tests. 

Reduced squeeze also sim- 
- plifies insertion of the spool 
assembly into the bore of 
this Bellows Co. valve 
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to prevent total loss of squeeze and seal under op- 
erating conditions. 

Experience has shown that these specifications 
are not always necessary and may often be unde- 
sirable in medium and low-pressure work and where 
such temperature extremes do not exist. Often 
the squeeze may be reduced to one-half or one-third 
of that in the standard specifications, as in the 
valve shown, Fig. 3. Reducing squeeze may in- 
crease seepage slightly but it greatly reduces fric- 
tion also. Usually the squeeze on a piston sealing 
ring may safely be reduced since the slight film of 
oil will simply be transferred from one side of 
the piston to the other. 


Some O-Ring Idiosyncrasies: The O-ring has 
some characteristics that differentiate it from other 
types of packing. One of these is its peculiar wip- 
ing action as a seal. On very thin oils and at slow 
speeds, it wipes practically dry. At higher speeds 
it does not wipe as dry. It does not wipe heavy 
oils as dry as thin oils, hence permits greater leak- 
age with heavy oil. After a period at rest under 
any condition the break-out friction increases with 
time usually up to one hour. 


Fig. 4—When the O-ring is compressed in 
its groove, a, pressure upon it is as shown 
at 6. Extremely high pressure at the center 
of the ring causes it to key itself into the 
contacting surfaces, if the ring is stationary 
for a prolonged period. Should the station- 
ary period be sufficiently long, the O-ring 
may form a chemical bond with the con- 
tacting surfaces. Either of these circum- 
stances greatly increases breakout friction 
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When an O-ring is subjected to cross-sectional 
squeeze it assumes a shape somewhat like that 
shown in Fig. 4a. Unit pressure is highest at the 
middle of the ring and falls off toward the edges. 
The exact relationship is not known, but it is prob- 
ably something like the graph shown, Fig. 4b. 
There always exists, therefore, an inherent pres- 
sure gradient or squeeze out that urges the oil film 
out from under the ring toward the edges. When 
the ring is moving it sleds up on the oil film and 
some of it is left clinging to the shaft; the faster 
the motion, the thicker the film. When motion 
stops, however, the relentless resilient pressure of 
the ring causes the ring to sink through the oil 
film; the middle section of the O-ring soon touches 
bare metal and the coefficient of friction changes 
abruptly. As time goes on, more and more of the 
ring comes down to bare metal and the ring itself 
begins to displace oil from all the microscopic im- 
perfections in the metallic surface and to key it- 
self in them. Break out friction is then at its 
maximum value. 

If the O-ring remains immobile and under cross- 
sectional squeeze for some time, such as would oc- 
cur when the apparatus of which this ring is a part 
is in storage or transit, the O-ring may occasion- 
ally form what appears to be a slight chemical 
bond with the contacting surface. A very great 
change in pressure is then required to break it 
loose. 

Occasionally an O-ring twists in the groove dur- 
ing service and sometimes continues to do so until 
it becomes chewed to pieces. The actual cause has 
never been explained satisfactorily. It may be 
that this failure is caused by the uneven squeeze 
out of the oil around the periphery of the ring 
which sets up uneven frictional forces between the 
walls and the ring. Such uneven squeeze out may 
result from a number of causes such as uneven 
cross-sectional squeeze owing to the eccentricity of 
the O-ring groove and the cylinder, uneven thick- 
ness or hardness of the O-ring or just the vagaries 
of an oil film. 

Considering the very weak torsional resistance 
of the standard O-ring, it seems amazing that this 
does not happen more often. The normal groove 
is wide enough to permit the ring to rock slightly 
at the start of the reversal. In a sense the ring 
acts like a roller bearing between the piston and 
the cylinder at the start of the stroke. It is pre- 
vented from continuing to roll by the side of the 
groove. When the ring meets the side of the 
groove, the side of the groove sweeps the ring 
along and it slides on the cylinder wall because 
combined torsional resistance of the ring and fric- 
tion of the side and the bottom of the groove are 
normally higher than the frictional force against 
the cylinder wall. Normally this rolling action 
adds greatly to the life of the ring by distributing 
wear. If the friction of the cylinder wall is higher 
than the combined friction of the bottom and side 
of the groove, and the torsional resistance, then 
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Fig. 5—Above—O-rings having low ratios 

of outside diameter to cross-section resist 

twisting in their grooves. A 15-inch OD 

ring with a 4 to 1 OD to cross-section ratio 

and a 4-inch OD ring with 0.412 cross-sec- 

tion are shown as well as the standard cross- 
section rings 


Fig. 6—Below—When the metallic surfaces 
sealed by an O-ring must contact each 
other the surface containing the O-ring 


groove should be a soft bearing material. 
Both babbitt and nylon have been used suc- 
cessfully for this purpose. Suggested con- 


using babbitt is shown here 


struction 





























the ring will turn in its groove. On the piston 
rod itself the rolling action probably does not oc- 
cur because the pressure is always in one direction 
and the ring is always forced against one side of 
the groove. 

The only sure cure for twisting is to increase 
the torsional stability of the ring. This may be 
done by increasing the hardness or the cross sec- 
tion of the torus. It would seem that there should 
be some definite relationship between the outside 
diameter of the ring and its cross section probably 
something like ten to one to insure this torsional 
stability. Rings of this ratio and even higher ra- 
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tios, Fig. 5, are in use in some sizes. Certain O- 
ring manufacturers have molds for many such non- 
standard sizes. 

The friction of such heavy cross-section rings is 
said to be high, but there are no published data on 
this point. Since rings of this proportion have 
more body they might also be applied to good ad- 
vantage in equipment such as road and agricultural 
machinery where O-rings are usually considered 
too delicate. 


Design Suggestions: Certain design procedures 
have been found to result in maximum life of O- 
rings used as dynamic seals. First of these is the 
specification of proper finish for the surface against 
which the O-ring slides. The surface should be 
ground, honed or polished to a surface roughness 
of 8 to 10 microinches. Values within this range 
seem to give longer life than either rougher or 
smoother finishes. A finer finish does not seem to 
result in longer life, presumably because micro- 
scopic grooves which serve as oil reservoirs are re- 
moved. After the initial finishing, the surface 
should be hard chrome or nickel plated and again 
polished. Plating imparts a hard slippery surface 
that resists corrosion, wear and scratching. How- 
ever, the surface must be smooth before plating 
since the plate itself cannot remedy a poor finish. 
In general the plate should be at least 0.002-inch 
thick. Flash plating is not always satisfactory 
since it may wear through or peel off. 

Metallic surfaces sealed by an O-ring preferably 
should never touch, but if they must, then the one 
containing the O-ring groove must be a soft bearing 
material. It is impossible to run a highly polished 
piston rod through a hard bearing without in- 
flicting scratches on the rod. It is likewise im- 
possible to slide a hard piston in a highly polished 
cylinder and not inflict scratches on the cylinder 
wall. The scratches are probably caused by small 
hard particles loosened and picked up by the oil 
which sooner or later become jammed between the 
moving surfaces and cut them. Though they may 
be hairlines, they are, nevertheless, longitudinal 
scratches and will reduce sealing efficiency and 
life of the O-rings. 

The most satisfactory bearing material tried for 
this purpose is babbitt. The babbitt forms an ex- 
cellent bearing and the hard particles become im- 
bedded and captured in it without damage to the 
hardened rod. In fact after millions of cycles the 
babbitt imparts a glass-like finish to the rod. 
Nylon may also be used as a bearing material, but 
the bearing must be split in some fashion to allow 
for nylon’s relatively high coefficient of thermal 
expansion. 

In a suggested design, Fig. 6, the piston is sur- 
faced with babbitt. The gland is also lined with 
babbitt. The O-ring may be located in the babbitt 
lining or in the supporting metal as shown. If 
it is located in the supporting metal, this metal 
should be relieved 0.002 or 0.003-inches so there will 
be no chance of the hard metals running together- 

While back-up rings are not considered necessary 
for pressures below 1500 psi they seem to give the 
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O-ring a certain amount of protection and are 
usually worth installing. 

Free-floating pistons such as used in accumu- 
lators, etc. may ride on two O-rings, Fig. 7. Witi. 
high pressures, the space between the O-rings 
should be vented to one end of the piston or the 
other, the end next to the lubricant being preferred. 
With low pressures this may not be necessary, or 
desirable. 

A hydraulic or pneumatic system must be as- 
sembled under as clean conditions as possible and 
must remain clean thereafter. It is always de- 
sirable when possible to design a hydraulic system 
as a unit. In that way the hydraulic system is 
shipped completely sealed and the customer need 
not open up the system to pipe it. 

Foreign material can and will enter every open- 
ing so all breather openings should be equipped 
with filters. Foreign material and air will some- 
times enter around the pump shaft, especially when 
the suction to the pump is increased. Vertical 
mounting of the motor and pump is usually de- 
sirable and the oil level should be maintained be- 
tween the motor coupling and the pump shaft 
gland. 

Filters, while solving some problems, introduce 
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others. As a rule filters must be installed on the 
suction side of the pump because their shells will 
not stand high pressures. For this type of work 
a fabric or yarn construction is generally preferred 
because it gives a defense in depth. In order to 
keep the pressure drop down it may be necessary 
to use several filter cartridges in parallel. Some 
of the new powdered metal filters that can be ap- 
plied in the pressure lines also seem to be working 
out quite well although they do not filter as finely 
as the cloth or yarn ones do. 

In spite of all instructions and cautions, cus- 
tomers will connect air-operated devices directly to 
the air lines without benefit of either filters or 
lubricators. Twenty-five years ago the industrial 
instruments manufacturers were up against the 
same situation regarding their air-operated control 
equipment. Eventually the customer learned that 
cleaning up his air supply by means of good com- 
pressors, aftercoolers, separators and filters was 
the best and cheapest preventive maintenance. As 
the use of pneumatic equipment continues to grow 
industry must learn that air good enough for chip 


Fig. 7—Two O-rings are used here to prevent metal-to-metal contact of the floating 

piston and cylinder wall in this hydro-pneumatic drill unit. The piston separates 

air and oil sections of the unit. Where metal-to-metal contact could not be avoided, 

the surfaces of the part containing the O-ring groove are babbitted. Use of the 

babbitt bearing surfaces is estimated to have increased piston and O-ring life from 

a few thousand to millions of operating cycles. Drawing, courtesy The Hartford 
Special Machinery Co. 


Float piston 


Babbitted surfaces 
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Fig. 8—Floating seal construction may 
be used with O-rings in pneumatic 
applications. Air pressure behind and 
underneath the O-ring forces it into 
contact with the sealing surfaces 


blowing and sand blasting is not necessarily good 
enough for valves and cylinders. 

Composition of a hydraulic oil or pneumatic lu- 
bricating oil and the O-rings must be carefully 
matched. During the past years there have been 
radical changes in the compounding of oils by the 
use of additives. This has made it impossible to 
tell from the appearance of an oil what it con- 
tains. As a result, the tendency to use any oil of 
approximately the desired viscosity, which might 
have been all right a few years ago is now a risky 
procedure. 

The addition of detergents, antifoaming, anti- 
varnish and other compounds has created serious 
hazards insofar as rubber compounds are con- 
cerned. Some of the additives cause certain rub- 
ber compounds to swell and others to shrink. In 
some applications the plasticizer has been so com- 
pletely extracted from the O-ring that the ring be- 
came hard and brittle, and broke when dropped. 
If the O-ring manufacturers know what oil the 
ring will be used in they can generally supply a 
compound in the ring that will be stable against 
that particular oil. 


Pneumatic System Considerations: In some ways 
the use of O-rings for pneumatic applications is 
simpler than in hydraulic systems and in other 
ways it is more difficult. A slight leakage of air 
usually is not objectionable, although a new ring 
generally will seal bubble tight. 

Frictional resistance of O-rings may become a 
large part of a pneumatic cylinder’s load unless 
special precautions are taken. It becomes expedi- 
ent, therefore, to greatly reduce the cross-sectional 
squeeze of the O-ring or to remove it altogether. 

In some applications the depth of the groove has 
been so proportioned that the cross section of the 
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O-ring would just meet the bottom of the groove 
and the cylinder wall when the tolerances of the 
groove diameter and the ring cross section are at 
the minimum, and the cylinder at the maximum. 

Another groove design that has been found satis- 
factory on pneumatic seals is the so-called floating 
seal. This design uses no cross-sectional squeeze 
at all. The depth of the groove should be about 
10 per cent greater than the cross section of the 
O-ring and the inside diameter of the cylinder 
should be 1 to 5 per cent less than the outside 
diameter of the ring. The groove width is usually 
5 to 10 per cent greater than the cross section of 
the ring, Fig. 8. In this design the air actually gets 
under the O-ring and forces it out against the cyl- 
inder wall and the side of the groove; the higher 
the pressure, the tighter the O-ring seals. 


Summary: While the O-ring has been in common 
use for over a decade, new uses and occasional dis- 
appointments are continually occurring. O-rings 
were originally developed for aircraft and most of 
the literature is based upon aircraft requirements. 
Most industrial applications are not similar to air- 
craft since the former must run in millions of 
cycles where aircraft applications may run in 
thousands. 

Often standard O-rings may not be best suited 
for industrial applications. It may, therefore, be 
the time to establish a new set of specifications for 
industrial applications. It may also be time for 
the O-ring to be subjected to some detailed mathe- 
matical analysis. 


They Say... 


“The engineer’s practical applications of science 
have done much to make our American standard 
of living the highest the world has ever known. 
He has helped promote our national welfare and 
security and the health, comfort and prosperity 
of our citizens. In this technological age the na- 
tion’s need for his services is constantly expand- 
ing. His responsibilities become greater every day, 
and in spite of manpower shortages, the engineer- 
ing profession is achieving success in meeting the 
challenge.”—-DwWIGHT D. EISENHOWER 


“We stand today at the gateway of what promises 
to be a great scientific revolution which will prob- 
ably work a far greater change in our mode of 
living than the so-called industrial revolution has 
wrought in the past century or so. Most of us 
cannot even imagine the wonderful new devices 
and appliances that will become commonplace ne- 
cessities of our daily life in the next few decades. 
And all of this—experience has shown—will mean 
more jobs, more purchasing power, more leisure, 
and a more comfortable life for our people.”— 
BENJAMIN F. FAIRLESS, chairman of the board, 
United States Steel Corporation. 
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Design and Application Ideas for 






In some design situations, special miniature bearings 
are needed to handle jobs not possible with standard Flange 
types. When, where and how to use these specialized 

bearings are outlined in this group of application ideas. 










By R. H. Carter 


Chief Engineer 
Miniature Precision Bearings Inc. 
Keene, N. H. 












N DEVELOPING special miniature bearings, it is usually good 
I design practice to make as little change as possible in a standard 

bearing. Typical standard bearings are shown. The greater cost 
of special production equipment or tooling for a necessarily more 
complicated special bearing must be justified. Thus, most special Separable 
bearings usually involve only slight changes in 
one or two basic bearing dimensions. But special 
miniature bearing designs can range from these 
minor dimensional changes, such as a wider outer 
ring, to packaged bearing assemblies where both 
the inner and outer ring are entirely integrated 
into the overall product design. 
















Often the required minimum shaft size and maxi- 
mum housing inside diameter are so close that Ang@ar Contact 
Steps must be taken to fit the rings and balls with- 
in the space available. A bearing for supporting 
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a film-transporting driveshaft in an aircraft gun 
camera, Fig. 1, is designed to fit into a very limited 
space. Thicknesses of the inner and outer rings 
are reduced as much as possible while maintaining 
required radial load capacity. In addition, very 
small balls have been selected to reduce radial 
space. Because the balls travel a comparatively 
long distance per revolution (bearing OD is 0.5- 
inch and the speeds are high), a ball separator has 
been specified to eliminate the possibility of fric- 
tion between balls. The ball separator is made of 
nylon because of the material’s high wear resist- 
ance and self-lubricating characteristics. 

The inner ring of the ball bearing can be elim- 
inated completely, Fig. 2, where the radial space 
saving is more critical than the resulting axial 
freedom. Such a bearing requires a separator or 
retainer in order to facilitate assembly. 

Inner races can be ground directly on a shaft. 
This has been done on a special gear stud, Fig. 3, 
in order to provide maximum shaft strength to 
support the gear mounted on the bearing outer ring. 
Since the bearing OD is limited by the size of the 
gear stud, the only solution was to eliminate the 
inner ring and have the balls roll directly around 
the shaft. In Fig. 4, the races are ground into a 
heavy section on the shaft because the requirement 
for full shaft diameter is critical. 
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Restricted End Play 


A V-shaped race on the inner ring, Fig. 5, has 
been specified in applications where no axial mo- 
tion can be tolerated. The use of standard minia- 
ture bearings with negative radial clearance (pre- 
loaded), a common method for eliminating axial 
play, may also be satisfactory, but running torques 
are higher. Balls in the special bearing run freely 
on twe lines (on either face of the V) so that there 
cannot be any axial motion. The same result can 
be accomplished with a curved race whose diam- 
eter is only slightly larger than the ball diameter, 
but again friction would be high. 

Precise positioning with full freedom of move- 
ment is provided in an adjustable lens mount by 
three special bearings, Fig. 6, which are subject 
to both radial and thrust loads. The 0.031-inch 
chamfers on either edge of the outer ring ride 
along the slanting sides of a groove in the peri- 
phery of the rotating lens holder. The bearings 
themselves are mounted in the instrument housing. 












































Free axial movement can be allowed by special 


designs. A miniature radial bearing used on one 
end of a small motor shaft, Fig. 7, permits shaft 
elongation with temperature rise while providing 
the required radial location. A large bearing on the 
other end of the motor shaft absorbs the thrust 
load that develops as the shaft expands and con- 
tracts. A standard radial bearing with very large 
radial clearance would allow enough axial play 
for the amount of shaft elongation involved, but 
would not provide the same degree of radial loca- 
tion. 

The spherical bearing in Fig. 8 represents a 
radical bearing design necessary to solve a spe- 
cific design problem. The bearing is actually a 
pivot type bearing with a built-in spherical pivot. 
Designed for a pneumatic bellows assembly in 2 
miniature instrument, the special spherical bearing 
is designed to transmit motion between two levers 
with minimum friction. Because they do not rotate 
on the same axis, sliding (as well as rotation) 
takes place between the levers. Although this 
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sliding motion is small, hysteresis loss at the levers 
is sufficient to impair the accuracy of the de- 
vice. The spherical bearing permits transmission 
of force between the two levers with impercep- 
tible friction in either sliding or rotation. 


Axial Takeup and 
Pivot Types 


In designing pivot-type bearings into precision 
mechanisms, the arrangement of the pivot (usually 
the cone has a 60-degree included angle) is ex- 
tremely important. Tightness of fit between the 
pivot and balls in a pivot-type ball bearing is often 
very critical and often must be adjusted periodi- 
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cally during operation of the mechanism. The 
threaded pivot cone in Fig. 9 is designed for easy 
adjustment by turning with a screwdriver. Fine- 
ness of threads and locking arrangement selected 
depend on required precision of location. 

The same type of threaded pivot cone may be 
designed with an enlarged section between the 
threaded shaft and cone, Fig. 10, used for adjust- 
ment. The only real difference from Fig. 9 is one 
of convenience in a particular mechanism. 

It may be more satisfactory in other designs to 
use a stationary pivot and make axial adjustments 
through the housing containing the pivot bearing 
itself. In Fig. 11, the outside surface of the hous- 
ing has been threaded and a slot machined on one 
end for screwdriver adjustment. 

While the bearing housing is threaded in Fig. 11, 
the spherical seat of the angular-contact bearing 
in Fig. 12 has been threaded. Slots for a spanner 
wrench are machined on the back of the seat, and 
the inner ring of the bearing is welded on the 
shaft. Longer and more precise adjustment in the 
same type of special bearing is provided by finer 
threads on an extended outer ring, Fig. 13. 


While standard miniature radial ball bearings 
are frequently specified as cam followers, a minia- 
ture bearing with a spherical outer ring, Fig. 14, 
has been used as a cam roller to provide point 
contact, rather than line contact, with the cam. 
In very sensitive cam mechanisms, the saving in 
friction may justify the special bearing. An oval 
outer ring also eliminates any change in circum- 
ferential travel due to misalignment of the follower 
and cam. Misalignment with the flat outer ring 
of a standard radial bearing might result in the 
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bearing-roller riding on a chamfer edge. 

The miniature radial bearing in Fig. 15 has a 
concave groove in the outer ring for supporting a 
shutter cable for a miniature camera. The minia- 
ture bearing fits within the space available in the 
camera and carries the pull cable around a right 
angle, with virtually no frictional loss. 

A miniature bearing with a V-shaped outer 
ring, Fig. 16, locates and carries a pen carriage 
in a sound-measuring machine. The outer ring 
rides in a similar V-shaped horizontal way on the 
machine frame and permits the pen to move across 
the paper accurately in response to very small 
pulses. In Fig. 17, the V-shaped groove in the 
outer ring rolls on a V-shaped circular track in a 
level recorder. The V-shaped outer ring has also 
been used as a wire guide. 


Shock-Resisting 
Designs 


Severity of either intentional or accidental shock 
to the mechanism may be sufficient to justify spe- 
cial shock mountings for the bearings. An effective 
method of absorbing shock in a pivot-type bearing 
is the use of spring backing as shown in Fig. 18. 
The spring may be either a helical type or a Belle- 
ville or leaf spring. Optimum spring stiffness de- 
pends on the degree of shock expected. The spring 
provides both shock resistance and proper pivot- 
cone pressure. In Fig. 19, two miniature radial 
bearings supporting an instrument shaft have each 
been mounted against springs to prevent damage 
from a known axial shock in both directions. 

Another practical method for absorbing shock 
is to mount two rings of resilient material in the 


housing concentric with the outer ring of the ball 
bearing, Fig. 20. Shock transmitted along the shaft 
goes through the inner rings of the bearing, the 
balls and then to the outer ring. Before the balls 
can dent or brinell the outer race and impair free 
rotation, shock is absorbed by the resilient mount- 
ing. In Fig. 21, a rubber jacket has been mounted 
over the outside of the outer ring, in addition to 
the rubber rings on the sides, to provide additional 
shock absorption in all directions. 

The special bearing in Fig. 22 is used as a cam 
follower on a cam where sudden radial changes 
during rotation snap the bearing down hard on the 
cam surface. The miniature radial bearing has 
been specified with an exceptionally thick outer 
ring to minimize cracking and distortion. 


Special Materials 


In applications where operating conditions re- 
quire that bearings be run without lubrication, 
it is necessary to make both rings and balls of a 
material which will not soften at the very high 
temperatures produced by running friction. High- 
speed steel, which retains its hardness at temper- 
atures up to 1000 F, is used so that the bearings 
are able to sustain load without distortion. Other 
special materials used for rings and balls have in- 
cluded: 

1. Sapphire balls for isolating electric current 

between the inner and outer rings. 

2. Beryllium-copper balls and rings for nonmag- 

netic characteristics. 

3. Chrome-carbide balls for high temperature ap- 

plication. 

. Silver plating of bearing OD as either galvanic 
seal or for uniform fitting in the housings. 
. Gold plating of balls to prevent fretting cor- 
rosion and to slow down spark jumps in a 

magnetic field. 
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Designing to withstand 






High-Impact Shock 





By B. F. Langer 


Atomic Power Div. 
Westinghouse Electric Corp. 
Pittsburgh, Pa. 












ERFORMANCE of mechanisms which are designed to operate 
P under high-impact shock is often difficult to evaluate. At- 
tempts to make a complete theoretical analysis of the problem 
may become hopelessly complicated. Usually the most satisfactory 
and practical design approach consists of using simplified assump- 
tions and employing empirical methods based on test data. 
One simplified method of designing for high-impact shock is 
the use of a “design acceleration factor.” Field experience and labora- 
tory tests on shock machines show that equipment will usually sur- 
vive if designed for a force of a certain number of times its own 
weight. The design acceleration factor is a function of the weight of 
the part and its natural frequency of vibration.. Heavy pieces can be 
designed with lower acceleration factors than light pieces. Flexibly 
mounted parts have a better chance of survival than rigidly mounted 
parts provided the mounting is not so flexible that the part “takes 
off” with a high velocity and then suddenly hits against a stop. 
When actual accelerations are measured in firing tests, for ex- 
ample, peak values recorded by instruments are usually considerably 
higher than those used successfully as design acceleration factors. 
There are several reasons for this discrepancy, some of which are not 
too well understood. One is the effect of rate of loading on yield 
strength, and another is the short duration of the applied accelera- 
tion. Analysis of oscillograms shows that if the shock phenomenon 
must be simplified into a function which can be handled mathe- 
matically, it is not satisfactory to assume that shock consists of a 
suddenly applied acceleration which persists for an appreciable time. 
An assumption which comes much closer to reality is the “starting 
velocity” concept. It assumes that the piece of equipment is ac- 
celerated up to some finite velocity in a negligible length of time and 
then maintains that velocity during the initial and most important 
phase of the shock motion. Analyses made by this method give re- 
sults which correspond with good accuracy to experimental data 
obtained from instrumentation of objects shocked by underwater 
explosions and shock-testing machines. The “starting velocity” con- 
cept is considerably more difficult to apply in design work than the 
“design acceleration” concept since it requires calculation of the 
natural frequencies of the structure being studied. For calculating 
the strength of a part, the simpler “design acceleration” concept is 
often sufficient, but for calculating elastic displacements or relative 
motions between parts of a mechanism the “starting velocity” con- 
cept must be used. 
The following cases cover the application of the “starting 
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velocity” concept to some typical mechanisms. Case I deals with a 
spring-mounted member without damping while Case II covers damped 
members. A spring-loaded member with a rigid stop is discussed 
HIGH- in Case III. The examples given for Cases II and III show that the 
proposed devices were unsatisfactory. These examples are given 
IMPACT to illustrate the fact that sometimes flexible devices such as springs 

and magnetic fields are unable to hold sufficiently under shock con- 
ditions. Holding devices often must be rigid or be balanced in such 
SHOCK a way that motions are opposed by the inertia of other parts of the 
mechanism. Case IV is an example of the successful use of inertia 
and mechanical multiplication of the spring stiffness. 








Case |—Spring-Mounted Member without Damping 


Problem: A mass is mounted on a foundation by means of springs. 
Assume that the foundation is instantaneously accelerated to an upward 
velocity which thereafter remains constant. What is the maximum stress 
created in the spring and its attachments? 


Nomenclature: 
g = Acceleration of gravity, in. per second? 
k = Spring constant, lb per in. 
t = Time, seconds 
v = Starting velocity, in. per second 
W = Weight of mass, Ib 
x2 = Upward displacement of foundation from 
initial position, in. 
Upward displacement of mass from initial 
position, in. 
Undamped system natural frequency, 
radians per second 
> (kg/W)12 
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Solution: Maximum relative displacement Foundation 


between the mass and its foundation must 
be found to calculate spring stress. 
The vertical forces are in equilibrium when 


Ww dy and 
k (x y) (1) 
g d t= v 
(y Z) max > Soom. 5 (5) 
or ry) 
Even though the foundation is given an in- 
ky = ke (2) finite acceleration, the maximum acceleration 


of the mass is 


Ww d*y 
g d t? 
At the initial conditions, t = 0, y = 0,2 = 
0, and dy/dt = 0. At t = O and thereafter ( “7 ) rani 
x vt. The complete solution of Equantion 2 dt? / max 
for these conditions is Maximum force on the spring is 
Vv a 
= Ww ——— t Wk 
sd ® oe k (y —- v)max = V —_— (7) 
9g 
Si 2= vt ' . 
a This equation can then be employed to cal- 
v culate stress in the spring and its attach- 


- ments. 
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Case I!—Spring-Mounted Member with Damping 


Problem: A mass is mounted on a foundation by means of springs 





as in Case I, except that a viscous (linear) damping device is added. As- 
sume the initial conditions and imposed motion are the same as for Case 
I. Determine the amount of damping required to limit the relative dis- 


placement of the mass and foundation. 


ond 


tion of the mass relative to the foundation 
with a force proportional to the relative 
velocity between the two. When the mass and 
foundation are in equilibrium, the relationship 
of vertical forces is 


w d@ d dx 
Y_ +e( d )s 


gat? at dt 
k(y— 2) =0 ~~ (8) 





For damping less than critical, 


(9) 





kw 
<2 
9g 


and the instantaneous value of relative dis- 
piacement is 


v - 2W 
y-2x>=>-—e ier sin qt (10) 











k c 2 
=¥— - (—— } , (11) 
Ww 2W 
For critical damping, 
y—-2z= —- vte* (12) 
The value of y — x is a maximum when 
2qW 
tan qt = —— (13) 
cg 


for subcritical damping and is a maximum 
when 


5 
t =¥ (14) 
kg 





for critical damping. 


Example: The plunger in an electric sole- 
noid must not be allowed to move more than 
1.5 inches from a central position. This re- 
striction is imposed because of the possibility 
of loss of plunger control and failure to re- 


Nomenclature: Same as in Case I plus: 
c = Damping coefficient, lb per in. per second 
q = Damped natural frequency, radians per sec- 


Solution: The damping device resists mo- 



































Foundation 


turn the plunger to a central position. The 
plunger and parts attached to it weigh 60 
pounds. The magnetic force increases at the 
rate of 100 pounds per inch for plunger mo- 
tions up to approximately 1.5 inches in either 
direction from a central position. The force 
starts to decrease at distances greater than 
1.5 inches. Determine if shock motions can 
be limited to less than 1.5-inch displacement 
by using hydraulic damping. 

Assume the magnetic force in this case 


Plunger Displacement for 
Various Degrees of Hydraulic Damping 








Damping Damping Damped Natural Plunger 
(per cent of Coefficient Frequency Displacement 
critical) c, (Ib/in./sec) q, (radians/sec) (Y—2) wax, (in.) 
0 0 25.4 4.73 
25 1.97 24.6 3.35 
50 3.94 22.0 2.58 
75 5.91 16.85 2.08 
7.88 0 1.74 





acts like a spring since for small motions the 
force increases linearly with displacement of 
the plunger from its central position. Thus W 


= 60 pounds, k = 100 pounds per inch, and 


assume v = 120 inches per second. The ta- 
ble shows that even with 100 per cent of 
critical damping, the device is not satisfac- 
tory. If a 2-inch displacement were permis- 
sible, 75 per cent of critical damping would 
have been sufficient. 














Case Ill—Spring-Loaded Member with Rigid Stop 


Problem: Determination of maximum movement of mass 
of weight W under impact conditions of Case I, except ac- 
celerations are downward. 


HIGH- Nomenclature: Same as in Case I except positive dis- 
placements and forces are downward. 

Solution: Assume the rigid stop is adjusted so that the 
compression spring exerts a force of F pounds on the weight 
when the system is at rest. This force is to prevent the 
weight from leaving the stop when the foundation of the 
system is disturbed. When a disturbance has a finite value of 
peak acceleration, this adjustment can be set by making 
F/W greater than the ratio between the disturbing accelera- 
tion and the acceleration of gravity. Sometimes the de- 
sign acceleration factor is used for this ratio, but this as- 
sumption is too optimistic to be correct. For high-impact 
shock the actual peak acceleration may be several times as 
large as the required design acceleration, and it is not prac- 
tical to make the spring force large enough to stop the 
motion completely. For most cases it is better to accept 
the fact that some motion of the weight relative to the stop 
will occur. The amount of motion can be calculated from the 
starting velocity concept and allowed for in the design. 


IMPACT 


SHOCK 








torsion spring on the lead screw even when 
the field is not rotating. For purposes of an- 
alysis a dynamically equivalent system con- 
sisting of a rotating mass geared to a trans- 
lating mass is shown in drawing b. When 
high-impact shock occurs, assume the rotat- 
ing mass is displaced downward with some 
given starting velocity. v. The starting vel- 
ocity of the translating mass is neither v nor 
0 as occurs in a flexible coupling. The start- 


Case 1V—Lead-Screw Drive 


Problem: Determination of maximum move- 
ment under impact. 


Nomenclature: 
F = Force exerted by rotating mass on 
translating mass, Ib 
Moment of inertia of rotating part, 
Ib-in.? 
= Equivalent spring scale of motor 








field, in.-Ib per radian 

= Radius at which masses are cou- 
pled, in. 
Starting velocity produced by 
shock, in. per second 
Weight of translating part, Ib 
Downward displacement of rotat- 
ing mass, in. 
Downward displacement of trans- 
lating mass, in. 
Angular displacement of rotating 
mass, radians 


Solution: A lead-screw drive for changing 
rotational motion into slow speed linear mo- 
tion is shown in drawing a. The lead screw 
is connected directly to the armature of an 
electric motor, and rotation of the nut is re- 
strained by a guide. The motor is a reluc- 
tance type in which the armature poles follow 
the motion of a rotating field. The motor 
imposes a holding torque which acts like a 


ing velocity of the translating mass is the 
result of an inelastic impact at the point of 
coupling, and is dependent on the relative 
inertia of the rotating and translating masses. 
Starting velocity is given by the expression 
vl 
= ——__- nce we 
I+ WR? 
The equilibrium equation for the translating 
mass is 
w dy | 
9 «att 
and for the rotating mass is 
I d26 
— - —= — KkmO0+ FR.... «ose «re 
] dt? 
Since x — y = Ré and x = vt, Equations 21 
and 22 reduce to 


I+ WR? dy 


+ Km = Km vt 23 
. at? y (23) 
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Assume the zero-displacement position of 
the weight is taken as its position against the 
stop. The equilibrium equation of forces on 
the weight is 


Ww d2y 
g d t? 






0... (15) 





F 
+k(y-—-2#)= 





The solution for y is 















v F 
y=- sin wt — cost + of + (16) 


Ww 








The distance of the weight from the stop at 
any time t is y — 2 and is given by 






























v F F 
y-s=- sin wt — —— cos wt +——-_ (17) 
w k k 
The maximum value of y — 2x during the 
first half cycle of vibration is 
we FF F 
(y — 2m = ¥—5 v Ke eee +o + SD 
or 
1 v2 Wk 
(y — #)max = —— (¥ +f =- FF (19) 
k g 





Example: A trigger mechanism has an 86- 
pound weight which is held in the cocked 











For the initial conditions t = 0, y = 0 and 
dy/dt = v, the solution for the relative dis- 
placement between the translating mass and 
the rotating mass is 












Vo — v 
y¥-2Zz= Sin o, t .. a a scnceane gD 
Dn 
where 
—— ie 
.= 4, (25) 
I+ WR- 





Therefore 










— 


| ame 2) max a . . (26) 
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Equation 26 can be applied to either the lead 
screw device in drawing a or the rack and 
pinion in drawing b. When used for the lead 
screw design, the radius of the pinion pitch 
circle, R, is equal to the pitch of the lead 
screw divided by 2z. 


Example: A ball nut and lead screw is to 
be used for vertically positioning a weight. 
The moment of inertia of the rotating part, 
I, is 25.5 pound-inches?, the weight of the 
translating part, W, is 54 pounds, and the 
lead screw pitch is 34-inch. The motor has 
a four-pole armature with 3 foot-pounds peak 
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y 
position against a rigid stop by a 100-pound spring 
force. The spring rate is 20 pounds per inch. It is 
acceptable for the weight to jump off the stop dur- 
ing shock by a small distance—approximately 4%- 
inch. Assume k = 20 pounds per inch, W = 86 
pounds, g = 386 inches per second? and F = 100 
pounds. Take v to equal 120 inches per second. 
From Equation 19, (y — 2%)mae = 8.65 inches 
which is so far from being satisfactory that no 
practical spring design could stop the motion. 


holding torque. Thus the magnetic torque changes 
from 0 to its maximum value in ,, of a revolution. 
Therefore k,, = (36 xX 16)/2r = 91.9 pound- 
inches per radian. Inserting this value of k,, in 
Equation 25 shows », = 37.4 radians per second. 
If v is assumed to be 120 inches per second, and 
Equation 20 is employed, v, = 119.1 inches per 
second. Then from Equation 26, (y — %)maz = 
0.024-inch. This calculation is pessimistic because 
it assumes zero friction in the ball nut. Therefore, 
the motion of the nut relative to its support under 
shock conditions is negligible. 
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(Contemporary Design 


New Concept Applied to Mower Design 


A NEW concept has been applied in the design of the Power Handle, a self- 
contained unit incorporating a 234-horsepower Briggs and Stratton en- 
gine which may be attached to any one of five basic operating components now 
being produced ir 20 seconds. The five units are: a 21-inch self-propelled reel- 
type lawn mower; a 20-inch self-pro- 
pelled rotary-type lawn mower and leaf 
mulcher; a 17-inch tiller; a trimmer- 
edger; and a 17-inch snowplow. Accord- 
ing to the manufacturer, Toro Mfg. 
Corp., price of the Power Handle and 
one of the five attachments exceeds the 
price of a conventional one-piece unit by 
$20. However, when another of the 
basic components is purchased, a saving 
of $20 to $50 over the price of the usual 
two units required will be realized. 


No tools are required to attach the 
Power Handle to its associated compo- 
nents. A single hand-operated locking 
device is turned to remove or attach the 
Power Handle. Threading the V-belt 
of the auxiliary component around the 
drive sheave on the engine then com- 
pletes the installation. Among the ap- 
proximately 40 components designed 
for future production are a wheelbar- 
row, electrical generator and a sprayer. 
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By Alexander Cowie 


Dept. of Mechanical Engineering 
Illinois Institute of Technology 
Chicago, Ill. 


in Fixed-End Triangular Frames 


UPPORT legs on various machine parts such 

as tanks, gear boxes (Fig. 1), etc., are some- 

times made in the form of triangular frames! 
with their fixed ends attached to the part and the 
load applied at the apex. However, formulas in 
Reference 1 are for long slender members; in their 
development the elastic energy due to axial force 
and shear was neglected, and only that energy 
due to bending moment was considered, As a result, 
when the load at the apex is in the plane of the 
frame, no bending moments seem to occur at the 
fixed ends. When members are short and have 
large cross-sectional areas, these bending moments 
may become appreciable. 


Chart Solutions: The fixed-end reactions (bend- 
ing moment, axial load, and shear) have been 
worked out by elastic energy methods for trian- 
gular frames loaded in three perpendicular direc- 
tions at the apex. In Cases 1 and 2, where the load 
is in the plane of the frame, the elastic energy 
from the bending moment, axial load, and shear 
reactions was considered. In Case 3, where the 
load is normal to the plane of the frame, the 
energy created’ by bending and torsion was con- 
sidered. In Case 3 there is no axial load, and the 
shear energy does not affect the results. 

On the chart showing the formulas for Case 1, 
the bending stress (Mc/I) and the axial stress 
(N/A) have been plotted for values of @ extend- 
ing from 0 to 90 degrees, as functions of the bend- 
ing stress when @ = 90 degrees. The full lines are 
for a support of length ZL = 10 inches and a cir- 
cular cross-section of 1-inch diameter. For small 
values of 6, the axial stress is predominant, and 
the bending stress is negligible. For values of 6 
above 72 degrees, the bending stress increases 
rapidly and becomes equal to the value for a fixed- 
end beam at 6 = 90 degrees. 

To show the effect of increasing the cross-sec- 
tional area, the curves for 10-inch length, 2-inch 
diameter supports are drawn. For this case, the 
bending stress curve crosses the axial stress curve 
at 61 degrees. Even for 6 = 30 degrees, the bend- 





F. Ungar 


l. A. Kleinlogel—Rahmenformein, Eleventh Edition, 
Publishing Co., New York, 1952, Pages 70 and 71. 
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ing stress is appreciable. For ¢ = 90 degrees, the 
Kleinlogel formula for axial stress [8S = P sec 
6/(2A)] would give an infinite axial stress value. 
For 6 = 0 degrees, the results would be identical. 
If the load in Case 1 were acting upward instead 
of downward, all of the fixed-end reactions would 
be reversed. 

For Case 2a, the point of load application is as- 
sumed to be completely free to rotate. Here, as 
for Case 1, the bending stress becomes more im- 
portant as the cross-sectional area is increased. In 
Case 2b, the point of load application is assumed 
to be restrained against rotation. In a given appli- 
cation, where the amount of this restraint is un- 
known, the bending stress at the fixed ends cannot 
exceed that given under Case 2a, while the bending 
stress at the point of load application cannot exceed 
that given under Case 2b. 

On the charts for Cases 1 and 2, the quantity 
K is a factor which makes allowance for the fact 
the shearing stress is not uniformly distributed 
across the section. For sections other than circular 
or square, it is rather difficult to determine, Since 
in the equations for T the term KE/G is usually 
small compared with the term AL?/(12/), no ap- 
preciable error will result if K is made equal to one. 

For Case 3, the chart shows results when the point 
of load application is free to rotate. Curves show 
the bending stress (M,r/I) and torsional shear 
stress (M.r/J) as a function of the bending stress 
for 6 = 0 degrees, for values of @ extending from 
0 to 90 degrees. This was done for a circular sec- 
tion, for which B is the polar moment of inertia. 
The curves show that for this case, the torsional 





Fig. 1—Gear box 

supported by fixed- 

end triangular 
frames 
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shear stress is small compared with the bending 
stress. For a square section, B = 0.141 b* where 
b is the length of side. In prensa B = M.L/(G¢) 
where M, is the torque, L is the length of the mem- 
ber, G is the shear modulus of elasticity, and ¢ 
the angle of twist in radians. 

If, in Case 3, the point of load application is re- 
strained against rotation, M, = QL/r for all values 
of 6, and M, = 0, showing there is no torsion. 


Nomenclature 





A = Cross-sectional area of each support rod, 
Sq. in. 
B = Torsional stiffness = polar moment of inertia 
for a circular section, in.4 
b = Width of sides of a square bar, in. 
c = Distance from neutral axis to extreme fiber, 
in. 
E = Modulus of elasticity, psi 
G = Shear modulus of elasticity, psi 
I = Moment of inertia of section, in.* 
J = Polar moment of inertia of circular section, 
in.4 
K = Constant which allows for nonuniform dis- 
tribution of shearing stress 
L = Length of support leg, in. 
M Moment, Ib-in. 
N = Normal reaction load, Ib ° 
Loading along line of symmetry, lb 
Loading (Case 3), Ib 
Radius of rod support leg, in 
- Axial stress, psi 
= Transverse (shear) reaction load, Ib 
Loading perpendicular to line of symmetry, Ib 
= Angle between support leg and a vertical cen- 
terline, deg 
= Angle of twist, radians 
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Stress Functions 








STRESSES IN TRIANGULAR FRAMES 





Case 2a 
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Selecting reduced — 


voltage methods for 


Motor Starting 


BR SOUCED-voltage motor start- 

ers are used when the dis- 
tribution system cannot maintain 
its voltage during the motor-start- 
ing inrush or when the driven load 
cannot stand the shock of a sudden 
start. Such loads as conveyors, 
elevators, hoists, feeders, and cer- 
tain machine tools frequently fall 
into the latter group. 


By H. W. Cory and T. F. Bellinger 


on full 


Control Section 
Allis-‘Chalmers Mfg. Co. 
Milwaukee, Wis. 


Since today’s standard ac motors 
are designed for full-voltage start- 
ing, they should always be started 
voltage when line and 
load conditions allow. Full-voltage 
starters are simple and economical, 
and have no size limitation. They 
are provided with one of three 
basic control schemes, Fig. 1. Selec- 
tion is based on application and 


power distribution system require- 
ments. 
The most important factor in- 


fluencing motor starting 
stability of the power system on 
which the motors operate. 
polyphase ac motors, either the 
induction or _ syn- 
chronous types, are started on full 
the current required to 


squirrel-cage 


voltage, 


Table 1—NEMA Motor Characteristics 

















































NEMA _ Synchronous Power Torque Locked-Rotor Current 
Code Speed Range ——(per cent of full-load) (per cent 
Letter (rpm) (hp) Locked-Rotor Brea down Slip of full-load) Application 
A 3600 1%-200 175-100 Values in Less than High breakdown torque 
1800 1-200 275-100 excess of 5 per cent and high locked-rotor 
1200 % -200 175-125 those for current 
900 %-200 150-125 Design B 
720 % -200 150-120 
600 1% -200 115 
514 %-200 110 
450 % -200 105 
B 3600 1%-200 175-100 275-200 Less than re Characteristics suitable 
1800 1-200 275-100 300-200 5 per cent 820-630 for most applications 
1200 % -200 175-125 275-200 720-622 
900 \% -200 150-125 250-200 603-591 
720 %-200 150-120 200 
600 %-200 115 200 
514 %-200 110 200 
450 % -200 105 eS 
( 1800 5-200 250-200 200-190 Less than 820-630 Applications requiring 
1200 3-200 250-200 225-190 5 per cent 720-622 high initial torque to 
900 3-200 250-200 200-190 603-591 start 
D 1800 1%-200 275 275 5 per cent 820-630 High torque and high 
1200 1% -200 275 275 or more 720-622 slip, for high inertia 
900 %-200 275 275 603-591 loads 
F 1800 30-200 125 135 Less than Low locked-rotor cur- 
1200 30-200 125 135 5 per cent rent and torque 
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break away and accelerate the mo- 
tor is several times full-load cur- 
rent, diminishing as the motor 
gains speed. 

Squirrel-cage motors are de- 
signed according to NEMA “letter 
designations” which describe the 
motor. Five NEMA categories and 
their corresponding characteristics 
are listed in Table 1. Motor locked- 


rotor current has no direct rela- 
tionship to motor torques, and the 
values of locked-rotor currents 
must be obtained from standard 
tables or directly from the motor 
manufacturer. If the actual value 
of the motor-starting current can- 
not be obtained, an average value 
of 600 per cent is usually assumed 
for squirrel-cage and synchronous 
motors. This value is usually close 
enough for use in applying stand- 


ard equipment. 





Incoming line 


s 3 3 


High interrupting capacity 
current limiting line fuse 




















Control 
fronsformer 














System Stability Upset: The 
starting of motors on full voltage 
can produce harmful effects if suf. 
ficient reserve kva is not available 
from the power system. The effects 
on the power system usually re. 
sult in dips in line voltage. This 
may be produced by exceeding the 
feeder transformer capacity, ex. 
cessive line loss, or a combination 
of both. In addition, starting cur- 
rents can cause the system protect- 
ive devices to open and interrupt 
service completely. 


A dip in line voltage greatly af- 
fects the equipment connected to 
the system. Voltage dips of suffi- 
cient magnitude can cause syn- 
chronous motors to pull out of step, 
release holding circuits in motor 
starters and stop their motors, pro- 
duce serious overheating to motors, 
and damage the motor controllers. 
Motor overheating is produced be- 
eause of the longer accelerating 
time during which the motor wind- 
ing must carry starting current, 
and because of higher running cur- 
rents with motors running at great- 
er per cents of slip. 

Motor starters are magnetically 
held in the running position and 
may drop out to stop the motor 
if the line voltage should drop 


anc ef = 


a me oo oa mw 


sufficiently. Motor controllers will 
usually open at approximately 70 
per cent of normal voltage or be- 
low. Such shutdowns often prove 
costly and should be avoided when- 
ever possible. 

Minimum operating voltage per- 
mitted by the manufacturer’s guar- 
paren antee of motors is 10 per cent less 

n » than rated nameplate voltage. 
= ayinneedipaemaalias — —— Load characteristics of the motors 
—e—e ee Fuse cannot be obtained if the operating 
Stop line voltage should fall below this 
point. Minimum voltage permitted 
for the operation of motor con- 
trollers is 15 per cent below the 
nameplate rating. The 15 per cent 
minimum should not be exceeded 
during the acceleration or during 
normal operation of motors. 


(a) Three- wire control providing instant 
shutdown on loss of voltage 


Squirrel LEGEND 

cage M_ Main line switch 

penal OL Overload relays 
STP Stepping relay 
UV Undervoltage relay 
TR Timing relay 
TC Time-delay closing 
TO Time—deloy opening 





Oo oO 
sTP 





TR — | 
{tH a4 F® 


Pressure TC ~ Oly OLZOL; 
aa 
TO 


switch 
—(tR) 
(c) Time -delay undervoltage provides for 
automatic restarting during o time 


WW 
interval 























Reduced Starting Current: There 
are several methods of reducing 
starting kva in squirrel-cage and 
synchronous motors. Types o 
starters in the order of their im- 
portance are: autotransformer, re 
sistor, reactor, part-winding and 
wye-delta. 

Where extremely high motor 


(b) Two-wire control providing low 
voltage release and automatic 
restarting 











Fig. 1—Diagram of a full-voltage starter and three basic 
control schemes 
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Table 2—Autotransformer and Reactor Design 
Classifications 








Service f tarting 
Classification ae tasetincatees oor 35 and oo Uncles 
(hp) (approx per cent of line voltage) 
Heavy duty All ratings Taps determined by application 
Medium duty 50 hp and less 65-80 
Above 50 hp 50-65-50 
Light duty All ratings 30-37.5-45 








torque is required to break away 
a heavy machine load, the starting 
kva can be reduced through the 
use of a wound-rotor motor. These 
motors have the additional ad- 
vantage of high starting torque. 


Autotransformer Starting: 
Where a reduction of the starting 
kva is required, autotransformer- 
type controllers are the most com- 
mon choice. 

A typical circuit for a low-volt- 
age autotransformer squirrel-cage 
controller is shown in Fig. 2. These 
controllers are available in ratings 
up to several hundred horsepower 
for both the low and high-voltage 
classes. The autotransformers have 
intermittent ratings for light, me- 
dium or heavy-duty applications 
and have voltage taps in these 
duty classes, Table 2. Either two 
or three-leg starting autotrans- 
formers are used in three-phase 
controllers. The diagram of a two- 
leg type, commonly used in stand- 
ard motor controllers, is shown in 
Fig. 2. This type of circuit causes 
about 15 per cent higher voltage 
unbalance on terminal T, than ap- 
Pears on T, and T; while the unit 
18 supplying reduced voltage to the 
motor terminals. Except in very 
special applications, this unbalance 
is not a problem. Since the two- 
leg units are less expensive, they 
are most widely used. 

Current taken from the line to 
start polyphase motors is reduced 
by reducing voltage to the motor 
terminals while the motor acceler- 
ates to a definite speed or current 
point. Voltage reduction is ac- 
complished in these motor con- 
trollers by connecting the motor to 
the line through an autotrans- 
former, as shown in the diagram. 
The voltage on the motor terminals 
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during starting is set by the tap 
connections made to the autotrans- 
former. Most controllers are equip- 
ped with medium-duty units and 
are connected at the factory to the 
65 per cent taps. The controller 
will automatically disconnect the 
autotransformer from the circuit 
and connect the motor directly to 
the line. Definite time relays or 
current relays control the trans- 
fer from start to run. 

When starting a motor with an 
autotransformer -type controller, 
the minimum voltage tap that will 
adequately accelerate the motor 
and its connected load is used. The 
motor should reach its maximum 
speed before it is transferred to 
full voltage. Correct transfer tim- 
ing minimizes the line disturbance 
and reduces arcing on the con- 
troller line switches. When the 
controller transfers to full voltage, 
the circuit to the motor is com- 
pletely interrupted and reconnect- 
ed. If the motor has not acceler- 
ated sufficiently, the current at 
transfer to full voltage can be 
much greater than the current 
taken from the line at the instant 


MOTOR STARTING 








of starting and can be nearly as 
much as full-voltage locked-rotor 
current. 

The autotransformer voltage tap 
and the transfer point are selected 
to obtain a current at transfer that 
does not exceed zero-speed current. 
If this current is exceeded, the 
advantages of reduced-current 
starting are lost. The proper auto- 
transformer tap and transfer set- 
ting are usually selected by trial. 

Autotransformer starting is 
called “open transition starting” 
because of the open circuit condi- 
tion during transfer to full voltage. 
The open circuit condition is the 
main disadvantage to this method 
of starting. A three-leg autotrans- 
former circuit can be used to over- 
come this disadvantage. However, 
starters with this circuit are spe- 
cial and therefore expensive. 

The autotransformer method of 
starting provides greater starting 
torque per ampere than any other 
type of reduced-current starting. 
Current taken from the line in per 
cent of full-voltage starting cur- 
rent, equals V?2/100, where V = 
starting voltage, per cent of full 
voltage. Thus, when the 50 per 
cent tap is used, only 25 per cent 
of the full-voltage starting current 
is taken from the line, while the 
80 per cent tap will allow 64 per 
cent of the full-voltage starting 
current. The magnetizing current 
of autotransformers is about 5 to 
10 per cent of total line current 
and must be added to the value of 
the line current if accurate calcula- 
tions are required. 





Fig. 2—Diagram of an 

autotransformer - type 

cage motor controller 

with voltage taps at 

50, 65 and 80 per cent 
of full load 
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Primary Reactor and Resistor 
Starting: Another method used to 
reduce starting current consists of 
placing a reactor or resistor ele- 
ment in series with each phase of 
the motor to reduce the voltage on 
the motor terminals. The elements 
remain connected until the motor 
has accelerated sufficiently so that 
transfer to full voltage can occur 
with minimum line disturbance. 
Transfer can be accomplished either 
with time-delay relays or with cur- 
rent relays similar to the auto- 
transformer-type controllers. After 
transfer has been completed, the 
starting elements are either discon- 
nected from the circuit or shorted 
out during normal operation. The 
transfer from reduced voltage to 
full voltage occurs without any in- 
terruption in the power connection 
to the motor. These controllers are 
referred to as “closed transition 
starting units” because of this 
characteristic. 

Starting reactors have intermit- 
tent ratings according to duty re- 
quirements, Table 2. Resistor-type 
starters are somewhat less expen- 
sive than the reactor type but are 
available only in low-voltage rat- 
ings in sizes up to motors having 
full-load currents under 600 amp. 
For higher voltages or currents, 
insulation, space factors and power 
losses make the use of primary re- 
sistors impractical. 

Reactor and resistor starting do 
not limit starting current to the 
same extent as autotransformer 
starting. Starting currents with 
reactor or resistor types are direct- 


ly proportional to voltage at the 
taps. A 50 per cent reactor or 
resistor voltage tap limits the start- 
ing current to 50 per cent of the 
full-voltage value, whereas the 50 
per cent autotransformer tap limits 
the current to only 25 per cent of 
the full-voltage value. However, 
the closed transition feature can 
be of great importance on systems 
equipped with voltage regulation. 
Even though the current at trans- 
fer may be greater than starting 
current, the rise in current is only 
an addition to the starting current, 
and not from zero as it was for 
the autotransformer starting. Both 
reactor and resistor methods per- 
mit balanced currents for motor 
starting. 

Most standard reactor and re- 
sistor starters are designed for two- 
step starting—one step on reduced 
voltage and the final step to full 
voltage. A high-voltage primary 
reactor starter is shown in Fig. 3. 
Both reactor and resistor con- 
trollers are readily available with 
more than two starting steps. The 
current change per step decreases 
proportionally with the number of 
steps used. 

A primary resistor starter is less 
expensive than another type of 
comparable starter when both are 
available in the same ratings. The 
reactor type is more efficient and 
will produce slightly more starting 
torque. 

A comparison of the three most 
common types of reduced-voltage 
starters is shown in Table 3. 


Part-Winding Starting: The sta- 
tor windings of most integral- 
horserower ac motors are made 
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Fig. 3—Diagram for a primary 

reactor-type cage motor con- 

troller. The controller is for 

high-voltage motors and pro- 

vides 150,000 kva interrupting 

capacity at 2300 volts or 250,- 
000 kva at 4600 volts 


with two or more conductors in 
parallel per phase. The conductors 
are normally tied together inside 
the machine and only single-phase 
terminal leads are brought out. It 
is possible to bring each individual 
phase conductor out to terminals 
and make the parallel connection 
for each phase external to the mo- 
tor. If a single conductor of each 
phase were connected to line volt- 
age, only a portion of normal start- 
ing current would flow. If there 
were two conductors per phase, 
each would carry half of the motor 
current. If one set of conductors 
were connected, the starting cur 


Table 3—Starting Conditions for Three Reduced-Voltage Starters 





Characteristic 


Starting line current at same motor 

COFMBINGL WORERMO cccccccccccccccccess 
Starting power factor .............. 
Quantity of power drawn from line 

A eee 
TED. Sccebetescedese ds dceweneas 
Torque efficiency (per amp) ............ 
Acceleration smoothness .... 


0 ee ae were;  TTEeT re 
Ease of cortrol, maintenance, safety 

and reliability 
Line disturbance 


Autotransformer Type 


Least 
Low 


Less 
Increases slightly with speed 
High 
Momentary disconnect during trans- 
fer from start to run 


Equal 
Equal 


Primary Resistor Type 


_ More than autotransformer type————— 
Low 


High 


——~ —More than autotransformer type 
—_————Increases greatly with speed- 
Low 


tor terminal voltage increases; no disconnect 
Lower in small sizes; otherwise equal 


Equal 


——————-Varies with line conditions and type of load 


Low 

Smoother; current decreases as speed increases; volt- 
age drop across resistor or reactor decreases; mo- 

Equal 


Equal 





Reactor Type 
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Fig. 4—Diagram for an au- 
tomatic wound-rotor con- 
troller. The controller pro- 
vides five-step starting but 
does not regulate speed 


rent would be just half that of a 
standard motor. The current for 
each set of conductors per phase 
is inversely proportional to the 
number of conductors per phase. 
Part-winding motors are usually 
started by connecting each set of 
phase conductors to the line in 
sequence until all conductors for 
each phase are in parallel, after 
which the motor will be ready for 
hormal operation. The sequence is 
usually controlled by timing relays 
set for short time intervals of 1 
to5 seconds. The purpose of part- 
Winding starting is not to provide 
reduced current for acceleration of 
the motor but primarily to provide 
smaller increments of starting cur- 
rent. The phase conductors are not 
capable of carrying current in- 
dividually for more than a few sec- 
onds. Often on three-step starting 
the first step interval is set for a 
second or less. The motors usually 
do not break away under these con- 
ditions, but the purpose of reduc- 
ing the magnitude of the starting 
current into a series of small in- 
crements has been achieved. 
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Part-winding starting is not 
widely used. There are some sizes 
of low-voltage motors and con- 
trollers available, but high-voltage 
units are seldom used except in 
some phases of the cement indus- 
try. Controllers for use with part- 
winding motors are lower priced 
than similar controllers of the auto- 
transformer, reactor, or resistor 
types because current-limiting ele- 
ments are not required. 


Wye-Delta Starting: In a method 
frequently used in Europe and 
South America, ac motors are start- 
ed by connecting the motors to 
the line with the stator windings 
connected in wye. After the mo- 
tors have accelerated to their maxi- 
mum speed, the windings are re- 
connected in delta for normal oper- 
ation. This permits the locked- 
rotor current to be reduced by a 
factor of 1/(3)1!/2, or 57% per 
cent of normal locked-rotor cur- 
rent. This type of starting is open 
transition and does not offer much 
advantage, since only a 571% per 
cent starting point is possible. Both 
ends of each motor phase winding, 
or a total of six terminals, must be 
brought out. This arrangement is 
costly and is not standard in this 
country. Wye-delta starting is not 
recommended for general applica- 
tion. 


Wound-Rotor Motors: All of the 
starting methods previously cov- 
ered were for the starting of either 
squirrel-cage induction motors or 
synchronous motors. Wound-rotor 
induction motors are used to obtain 
smooth starting and acceleration 
to protect the driven equipment or 
power systems and to obtain speed 
control. 

Although wound-rotor motors are 
started directly across the line, mo- 
tor controllers can cause them to 
accelerate smoothly and efficiently, 
with initial starting currents less 
than that required for other types 
of motors. The rotor, or secondary 
slip rings, are connected to ‘banks 
of definite values of resistance for 
each of the secondary phases. 

A diagram of a typical automatic 
controller for a wound-rotor motor 
is shown in Fig. 4. These motors 
are started with the total resist- 
ance in the circuit. By shorting 
out specific sections of the sec- 
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ondary resistance in sequence, the 
motors accelerate through a series 
of definite speed-torque character- 
istic points corresponding to the 
number of resistance steps and the 
value of the resistance at each 
step. The number of steps, or 
speed points, is always one greater 
than the number of shorting 
switches. Secondary characteristics 
and control components can be 
identical for similar motors of 
equal horsepower rating even 
though stator voltage ratings may 
be widely different. 

Number of resistance steps can 
be increased or decreased de- 
pending upon the application. If 
smoothness of starting is to be im- 
proved, a greater number of steps 
are used. Stepless starting can be 
obtained by the use of liquid rheo- 
stats in place of secondary resis- 
tors and the shorting switches. 
This type of controller is compar- 
atively expensive and is used only 
for special applications. 

Starting current of wound-rotor 
motors can be limited to specific 
values by the design of the sec- 
ondary resistor banks. Duty cycle 
of the application determines the 
thermal capacity that must be built 
into the resistors. Lower inrush 
currents or a more severe duty 
cycle increases both size and cost 
of the secondary resistor banks. If 
speed regulation of the wound-rotor 
motor is required, the resistors 
must be designed for continuous 
duty for the step where speed con- 
trol is desired. Regulating duty 
resistors are designed for a fully 
loaded motor. If the motor does 
not draw full-load power, the speci- 
fied degree of speed regulation can- 
not be obtained without additional 
resistance. 

Wound-rotor motors and their 
controllers are more expensive than 
cage units, but their use should be 
considered when severe starting 
problems are anticipated. The 
wound-rotor motors and control 
permit flexible speed adjustment 
and reduce starting-current incre- 
ments. 

From “Motor Starting—aA Distri- 
bution System Problem” in Allis- 
Chalmers Electrical Review, First 
and Second Quarter, 1955. 
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Designing for 


Noise Reduction in Rotating Machines 


ONTINUOUS loud noise is det- 

rimental and in severe cases 
is thought to be unsafe. Much 
work is being done to establish 
more definite standards for noise in 
terms of human comfort and 
safety. In the meantime, low noise 
level in electrical machines has be- 
come a sought-after performance 
characteristic. For operation in rel- 
atively quiet places it is not un- 
common for a maximum noise lev- 
el to be stated in machine specifi- 
cations. Moreover, these maximum 
noise levels in some cases are low- 
er than those considered satisfac- 
tory a few years ago. 

Two basic approaches to the 
problem of noise reduction in elec- 
trical machines are: reducing the 
generated noise level and dissipat- 
ing as much of the generated level 
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By J. M. Shulman 


Westinghouse Electric Corp. 
Sunnyvale, Calif. 


3 456 6 1000 2 3 456 8 Wp0O 
HORSEPOWER 


Fig. 1—Range of noise levels to be expected on large 
ag without special noise reduction measures 


as possible before it gets outside 
the machine. Internal dissipation 
of noise is accomplished by lining 
as large a portion of the interior 
surfaces of the machine as prac- 
ticable with sound-absorbing ma- 
terials. Inherently this method is 
applicable to large machines. For 
machines of integral horsepower 
sizes and smaller, external deaden- 
ing of noise is often effective. 


Noise Sources: In reducing noise 
by internally-applied sound-absorb- 
ing materials, it is helpful to know 
what measures are required. Re 
sults of 160 noise tests on motors 
from 150 to 2500 horsepower are 
shown in Fig. 1. These machines are 
representative of good design prac- 
tice in having employed all economi- 
cally feasible measures for the re 
duction of generated noise. The 
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Fig. 3—Sound absorption coefficients of some of the mate- 


rials suitable for internal ap 
plas flexible duct liner 1 in 
0 


lication on machines: A, Fiber- 
thick; B, Acousti-Celotex per- 


rated mineral tile 5g-inch thick; C, Acousti-Celotex - 
forated mineral tile 1 inch thick; D, Acouti-Celotex cane fiber 
tile 14-inch thick; E, Acousti-Celotex 3/4-inch cane fiber tile 


range of ordinates within the block 
covers different enclosures tested 
and speed from 3600 rpm down to 
approximately 360 rpm. 

Of all the frequencies compos- 
ing the generated noise of elec- 
trical machines the tooth fre- 
quency components are usually the 
most troublesome, whether caused 
electrically or mechanically. The 
whir of air through an open ma- 
chine or through ducts is usually 
not objectionable, but electrical 
slot whine or the siren effect of 
air in slots or near rotor bars al- 
most always has a damaging ef- 
fect on persons nearby. Approxi- 
mate range of tooth frequencies 
for machines of 150 to 2500 horse- 
power appear in Fig. 2. Many of 
these are in the most troublesome 
region from the standpoint of ear 
response, the range in which noise 
meter readings are most heavily 
weighted. 


Noise Absorption: To line the 
interior surfaces of a machine it 
is convenient to use flexible ma- 
terial on curved surfaces. Per- 
forated acoustic tile can be mount- 
ed on flat surfaces or surfaces with 
large radii. Nonflammable ma- 
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terials should be used in all elec- 
trical machines. Sound-absorption 
coefficients as a function of fre- 
quency are shown in Fig. 3 for 
some of the materials suitable for 
this purpose. Using the data of 
Fig. 3, it is possible to estimate the 
noise reduction which can be re- 
alized at a certain frequency by 
applying these materials to a given 











NOISE REDUCTION 





area of internal machine surface 
from the equation 


Decibels = 10 log ) Ark + AK. + 
. + A,K, + [A — (4, + Ao + 
. + An)] K,|— 10 log (AK,) 


where A is the total interior ma- 
chine surface, K, is the sound-ab- 
sorption coefficient of the machine 
surface before lining, and A,, A>» 
... A, are areas of surfaces lined 
with materials having sound-ab- 
sorption coefficients K,, K,... K,,. 

A typical application in which 
noise of a large induction motor 
was reduced by the application of 
sound-absorbing materials inter- 
nally on the frame only is illustrat- 
ed by Fig. 4. Interior of the frame 
and frame cover were lined with 
Fiberglas flexible duct liner, 1 inch 
thick, held by bolts with wide 
washers engaging tapped holes in 
the frame. Air-directing baffles at 
the air outlets on each side and 
the feet of the motor were used as 
mounting plates for pieces of 1- 
inch thick asbestos perforated 
acoustic tile. This motor before 
treatment had a noise level of 87 
decibels, predominantly due to a 
slot windage component at approxi- 
mately 2000 cycles. With eight 
acoustic tile surfaces and the flex- 
ible duct liner, the noise level was 
reduced to 79 decibels. 

On machines where blower noise 
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is excessive, Fig. 5 illustrates a 
method by which this noise has 
been effectively reduced. Flexible 
duct liner is cut into segments and 
mounted on the cone portions of 
the airshields. Perforated acoustic 
tile is cut into segments and 
mounted on the ring portions of 
the airshields. The end cylinders 
are lined all around with flexible 
duct liner. 

Installations where air inlets or 
outlets on a machine are ducted 
sometimes require that machine 
noise be kept out of the ducts. In 
these cases it is practicable to 











Fig. 6 — Sound absorbing boxes applied to a duct- 


ventilated motor. A, baffles of 


rforated mineral tile 


and, B, linings of flexible duct liner 


Developing a plan for 


Training Engineers 


By R. E. Sprenkle 
Director of Education 
Bailey Meter Co. 
Cleveland, Ohio 


A well-organized and closely su- 

pervised training program has 
proved to be the best means of in- 
doctrinating college graduates into 
most industrial organizations. A 
typical training program encom- 
passes all the engineering activities 
of the company. Thus, from its 
graduates, men can be drawn for 
any company activity, such as sales 
and service, engineering, research 
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and development, application engi- 
neering, sales and sales promotion, 
production, education, etc. In due 
time many of these men advance 
into administrative positions of 
great responsibility, which is cer- 
tainly the goal of every training 
program. 

Colleges graduate the greatest 
number of their students in June, 
so it is the practice to beam most 




















make sound absorbing boxes at 
the inlet and outlet ducts in addi- 
tion to lining interior surfaces of 
the machine, Fig. 6. Here the 
sound-absorbing boxes were formed 
by placing perforated acoustic tile 
baffles parallel to the direction of 
air flow, the objective being to ob- 
tain the maximum area of sound 
absorbing material possible within 
the limiting dimensions of the 
boxes. 

From a paper entitled “Noise 
Reduction in Large Rotating Ma- 
chines” presented at the AIEE 
Winter General Meeting in New 
York, N. Y., February, 1955. 


recruiting programs toward June 
graduates. In this manner there 
will be a sufficiently large group 
of trainees available to start class- 
room work early in the summer. 
An added feature of forming such 
class groups for indoctrination and 
lecture periods is that it helps for- 
mulate a certain esprit de corps 
and comradeship which often are as 
valuable as the technical training 
itself. 

To accommodate these classes it 
is highly desirable to provide a lec- 
ture room or small auditorium 
apart from the factory and office 
to prevent interference and distrac- 
tion, and to permit proper concen- 
tration. Desks or tables should be 
provided as well as visual aid 
equipment, such as_ blackboards, 
projection equipment for slides and 
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LOOKING AHEAD TO 
ECONOMIES IN 
PRODUCTION? 


BABBITT ON 
STEEL OR 
BRONZE 


OHNSON 


ALUMINUM 
ON STEEL 


MOLDED 
POWDER 
METAL 


ALUMINUM 
ALLOY 
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SLEEVE 
BEARINGS 
WILL HELP! 


@ The sleeve bearing is much lower in original cost 
than any other type from which you may choose. In over 90% 
of your applications a Johnson Sleeve Bearing will give long, 
trouble-free service . . . in many instances, for the life of the 
product in which it is installed. It is quiet, corrosion resistant, 
conformable, and simple in construction. Possibly you are buying 
more bearing than you need. You can simplify and save with 
Johnson Sleeve Bearings. They are available in cast bronze, cast 
aluminum alloy, bronze-on-steel, aluminum-on-steel, babbitt on 
steel or bronze, molded powder metal (pre-cast bronze powder), 
and graphited types. Johnson engineers will gladly consult with 
you on changing your designs to use economical Johnson Sleeve 
Bearings. Write for an appointment. 


JOHNSON BRONZE CoO., 525 South Mill St., New Castle, Pa. 


SLEEVE BEARING 
HEADQUARTERS 
SINCE 1901 
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movies, operating and cutaway 
models of company products. The 
student should be given outlines of 
the lectures, including all illustra- 
tions, prints and charts, for his 
permanent file, and of course he 
should be provided also with bul- 
letins, instructions and other com- 
pany material which will assist him 
in gaining complete knowledge of 
the product and its application. 

The length of course will depend 
upon requirements, but in general 
it appears no less than 3 months is 
necessary, and it may require up to 
a year or more to do the job needed. 
The length of Bailey Meter’s train- 
ing course at the home plant is 
about 9 months, which is supple- 
mented by additional field work in 
servicing the equipment on the job, 
or other activities in the main of- 
fice and plant. 


Typical Training Program: An 
outline of a typical industrial train- 
ing course is given in Table 1. Most 
of the iectures are given during the 
first hour or two of the day, and 
the trainee then spends the remain- 
der of the day in his shop or office 
assignment. Each of these assign- 
ments lasts from 1 to 4 weeks, at 
the conclusion of which the trainee 
is moved to another department, 
this process continuing until he has 
worked in all the departments listed 
in the outline. 

Records are kept of the trainee’s 
performance, both in the factory 
and classroom. At the conclusion 
of the assignment in each depart- 
ment, the foreman submits a report 
which evaluates the trainee’s men- 
tal and mechanical ability, his in- 
terest in the work, dependability, 
co-operativeness, initiative, and de- 
portment. Examinations are given 
at least twice a month covering the 
classroom lecture material. Confer- 
ences are held frequently with the 
trainee as to his progress in the 
course and to guide his thinking to- 
ward the selection of the kind of 
work he wants to follow upon its 
completion. 

While this course has _ not 
changed in principle since its in- 
ception in 1919, it has been modi- 
fied in detail from year to year as 
new products and new instrumen- 
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tation and control techniques have 
been developed. As a result, the 
trainee now has access to a far 
greater diversity of work exper- 
ience in the shop and in the tech- 
nical departments than was avail- 
able in the beginning. 


Training Program Objectives: If 
this experience can be used as an 
index, training programs for college 
graduates should provide the fol- 
lowing: 

1. A general orientation period 
in which company policies, organi- 
zation, operational procedures, de- 
partmental or divisional functions, 
the company’s outlook, career op- 
portunities and like matters are dis- 
cussed by top executives. Oppor- 
tunity also should be given to class 
members to meet these executives 
during this period. 

2. Assignment of all students on 
a rotative basis to all departments 
or divisions of the organization 
where, under close supervision, they 
will help build the equipment or 


Table 1—Outline of Typical 
Engineering Training Course* 





Lecture Schedule 
1. Orientation and indoctrination 
. Fundamentals and theory of fluid flow 
. Primary elements for fluid flow 
. Mechanically operated flow meters 
. Engineering and sales department pro- 
cedures 
3. Principles of combustion; boiler meter 
. Electrical instruments 
3. Major steam generating equipment 
. Fundamentals and components of auto- 
matic control 
10. Steam boiler and auxiliary controls 
11. Process controls 
12. Field adjustments and control tune-up 
13. Selling equipment 
14. General (patents, 
cedures, etc.) 
Work Assignments Schedule 
1. Factory 
a. Meter calibration department 
b. Light assembly department 
ec. Relays and selectors department 
d. Gages department 
e. Pneumatic transmitters 
f 
& 


branch office pro- 


. Electrical department 
. Research and development 
h. Control drive department 
i. Control valve department 
j. Hydraulic laboratory 
k. Panel board department 
2. Office 
a. Contract engineering department 
b. Proposition department 
c. Design department 
3. General instrumentation course 
4. Clean-up 


*As given at Bailey Meter Co. 





products made in each department, 
Nothing can take the place of, or 
excel, this part of the training pro- 
gram. 

3. Sufficient time in the engineer. 
ing, design, research and develop- 
ment, production, planning and/or 
other technical departments to 
learn at least the fundamentals of 
these activities in the organization, 
and just how they all dovetail to- 
gether. 

4. Classroom lectures and discus- 
sions covering basic _ technical 
fundamentals as applying to prod- 
ucts or services, the products them. 
selves and their application to in- 
dustry. Preferably, these should 
be given by as large a staff as 
possible so as to utilize the best 
talent available, give the student 
the opportunity of learning who the 
key people are in the organization, 
and add variety to the presenta- 
tion. Examinations should be given 
frequently and graded so as to 
judge the student’s aptitudes and 
his ability to grasp what is being 
presented to him. 

5. Opportunity for the student to 
select the kind of work in which he 
is most interested after the formal 
training program is completed. 
Most college graduates do not know 
what they want to do when they 
leave college. Thus, the chance of 
trying their hand at a lot of differ- 
ent activities during the training 
program helps them to make the 
proper decision. 


6. After the formal training 
course has been finished and the 
actual job assignment has been 
made, there should be additional 
on-the-job training. Here the young 
engineer should work with exper- 
ienced men who can direct his work 
along the desired lines. The student 
should be able then, within a rela- 
tively short time, to take over a job 
assignment on his own, or at least 
be capable of assuming minor re 
sponsibilities and supervision of 
other new men who have just fin- 
ished the training course. 


Additional Opportunities: Every 
young engineer should continue his 
education by study, reading tech- 
nical magazines and papers, and 
taking advanced courses in night 
school classes or by correspondence. 
He also should be encouraged to 
take the examination for profes 
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LARGEST STOCK SELECTION AVAILABLE ANYWHERE! 


Modern, Mechanical, Face-Type Seals — 
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YOUR Sealing Problem Is Solved Here! 
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STYLE GU —A packaged sealing unit STYLE SGU—A factory-assem- ROTO-FLEX — Rugged flexibility. Only 
containing both rotating and stationary bled unit-type seal for the small 3 parts. Single or double units. Many 
seal faces enclosed in metal housing. budget user. Widely used in applications in pumps and compres- 
Important applications in machine appliance field. Stock sizes sors. Stock sizes for shafts .250 through 
tools and power transmission for shafts .250 through 1.000. 4.000. 
equipment. Stock sizes for shafts STYLE RFO-—A specially designed Roto- 
-250 through 4.000. flex seal, for installation outside the 
stuffing box. Stock sizes for shafts .250 
througn 4.000. 


STYLE HH—Absolute minimal space (both radial and 

axial) under extreme conditions of temperature, pres- 
STYLE DPC —A high-speed, carbon-faced seal, for sure and seal face surface speed. Features pressure 
use where lubrication is poor or where shaft RPM and balance when fluid pressure is applied internally or 
resulting friction are high. Ideal in many machine externally. Of particular importance to the aircraft 
tool applications. Stock sizes for shafts .250 through industry. Stock sizes for shafts .250 through 4.000. 
4.000. 





These are only a few of the countless sealing problems now being solved by 
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sional engineer’s license, as well as 
to join national engineering socie- 
ties, and to participate actively in 
society affairs. He will find the 


Dimensional Control of 


association with other engineers in 
such societies most rewarding and 
stimulating and well worth the time 
and effort he puts into it. Through 
refresher courses and informative 
literature the young engineer can 
be kept up to date on his company’s 


Investment Castings 


ONE of the prime advantages of 
the investment casting process 
has been the production of close- 
tolerance, dimensionally controlled 
castings. This dimensional control 
advantage created considerable in- 
terest to potential consumers in 
general at the inception of its de- 
velopment. Tremendous enthusi- 
asm which ensued in the invest- 
ment casting business ultimately 
did the industry considerable harm. 
Early claims of dimensional tol- 
erances of + 0.001-inch per linear 
inch and cast finishes of 10-25 RMS 
were commonly made and were ac- 
cepted by American industry as 
authentic. 

More and more parts came off 
the drawing boards with tolerances 
based on the initial claims of the in- 
vestment casting industry, and as 
these parts were run in production 
quantities, enthusiasm gave way 
to the cold realization that the 
process had been oversold. The 
+ 0.001 tolerance could not be held 
except by selective inspection and 
this would, of course, directly re- 
flect itself in casting prices. A 
10-25 RMS surface finish could be 
achieved only with expensive pol- 
ishing operations which were not 
representative of the process. 

An appraisal of more realistic 
benefits of investment casting 
should begin with consideration of 
the master pattern. 


The Master Pattern: Basically, 
all dimensional control must start 
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By Edwin G. Chapman 


Misco Precision Casting Co. 
Whitehall, Mich. 


with the master pattern itself. Pro- 
per incorporation of shrink allow- 
ances is of the utmost importance, 
particularly in larger patterns. 
Once the shrink factor has been 
positively established, a projected 
master pattern must be studied to 
determine any unusual features 
that might tend to vary the norm- 
al shrinkage factors: 

1. Heavy sections in a part which 
produce localized shrink or cavita- 
tion in the wax pattern that is un- 
acceptable: In these cases, it is 
necessary either to core or “chill” 
the section to reduce the shrinkage. 
Since the incorporation of a core 
or chill will greatly change the 
volumetric and linear shrink, it 
must be considered in arriving at 
the master pattern dimensions for 
that particular section. 

2. Parting line location in critical 
tolerance sections: Since it is virtu- 
ally impossible to remove these 
parting lines by manual means 
without also removing surrounding 
material and reducing the dimen- 
sions, here again compensation 
must be made to allow for this 
stock removal. 

3. Overhanging sections, such as 
blade shrouds and buttresses: Sec- 
tions such as these will tend to re- 
strict shrinkage both in the wax 
pattern and the casting. A fast-set- 
ting wax and particularly strong in- 
vestment will minimize the shrink 
far more than a wax that will con- 
tinue to shrink for some time after 
removal from the die, combined 


activities. 

From a paper entitled “Recruit- 
ing and Training Engineering Grad- 
uates for Industry” presented at 
the ASME Management Division 
Conference in Cleveland, O., March, 
1955. 


with an investment with a low 
crush strength. 

Unfortunately, a dimensionally 
correct master pattern or die does 
not necessarily insure acceptable 
castings. Deviations from normal 
processing at the casting opera- 
tion can cause astonishing varia- 
tions in dimensional measurements. 
For example, premature gelation 
of the binding agent causes a mold 
of very low density, with the re- 
sult that castings can actually 
grow 0.010 to 0.012-inch in chordal 
and thickness dimensions, because 
of excessive expansion of the in- 
vestment. 


Tolerances: At Misco, experience 
has shown that the following di- 
mension-to-tolerance ratios are de- 
sirable: 


+ 0.003 for dimensions 0.00 to 0.25- 


inch. 
+ 0.004 for dimensions 0.25 to 0.50- 


inch. 
+ 0.005 for dimensions 0.50 to 1.00- 


inch. 
+ 0.005 for each linear inch over 


1.00-inch. 


It is obvious that the + 0.005- 
inch per inch tolerance cannot be 
made a hard and fast rule because 
in larger castings the accummula- 
tion might cause a tolerance span 
that would be completely unaccept- 
able. In this case, the casting com- 
pany must arrive at a tolerance 
range that is not only satisfactory 
but represents a practical span for 
the foundry as well. This tolerance 
range may vary from company to 
company, depending on the dimen- 
sional stability of the entire proc- 


ess. 
From a paper entitled “Dimen- 


sional Control and Related Fac- 
tors” presented at the second an- 
nual meeting of the Investment 
Casting Institute in Chicago, [IL 
November, 1954. 
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Report to Cylinder Users... 


Here at Miller Fluid Power we have a pattern 
which we follow. A goal at which we are shooting. 
The pattern isn’t too simple. And the goal isn’t an 
easy one. But we’ve been making progress. Our 
position right up in the van of the industry proves 
that. 


Our job is the production of cylinders. Basically, 
there’s nothing anyone can do to alter a cylinder. 
It was old a hundred years ago. It probably won’t 
change basically in another hundred years. But in 
the details of the cylinder, change is the major 
element. 


Which is very much like industry itself. Basically 
industry has not changed since free enterprise was 
conceived on this continent. But in every detail it 
changes from year to year. 


It's the Thousandths That Count 
There was no single big thing wrong with the 
cylinders being manufactured yesterday. Just a lot 
of little things. So Miller Fluid Power made the 
improvement of little things its business. 


We experimented with new materials and made 
safer, more dependable steel heads and caps. We 
hard-chrome-plated 110,000 PSI yield point steel to 
improve radically the piston rods. We raised the 
efficiency of operation to new peaks. Striving for 
quality in the smallest detail we improved in a dozen 
parts which are hidden from sight. 


For instance, most cylinders leaked in operation. 
Miller made one that wouldn’t leak. To prove it, 
we went away out on a limb and guaranteed leak- 
proof operation. And made the guarantee stand up. 


We Learn by Listening to You 

We saw our customers as thousands of men in 
thousands of shops wrestling with thousands of 
production problems. We made those problems ours 
and produced cylinders to whip those problems. 
Maybe we didn’t revolutionize the cylinder busi- 
hess in the process. But we sure helped. We know 
that. 





Visit Miller 


BOOTH #1819-1823 
Production Engineering 
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We learned to produce what we believed was the 
best cylinder on earth. We also learned that the 
best cylinder today wouldn’t be good enough to- 
morrow. So, with the good one in production, we 
listened some more, experimented, and came up with 
a better one. 

Miller Fluid Power is a young company in an old 
field. We are young, progressive, and willing to 
listen. We innovate without being prodded. 


Discussion is a Two Way Street 

On occasion we like to have others listen to us. 
Especially when what we have to say will help our 
customers. That is the idea behind our College of 
Cylinder Knowledge. We know a lot about cylin- 
ders. ‘Though not as much today as we will tomor- 
row or the day after. 

In our College of Cylinder Knowledge we try to 
show you what good cylinders can do for you. And 
what you should demand in any cylinder you buy. 
We meet other men who know what they want in 
a cylinder. We listen to their wants and try to ex- 
plain what perfection in detail means. 

We believe that when the users of cylinders sit 
down across the table from the producer who is 
trying to make the best, better cylinders result. 

We'll be carrying that belief into the Production 
Engineering Show at Navy Pier in Chicago on Sep- 
tember 6. Our College of Cylinder Knowledge booth 
will be open for that kind of discussion. We'll listen 
and learn. 

The only way we can learn is from you. We can 
help you. But not until you’ve dropped that prob- 
lem of yours in our lap. Your problem contains the 
stuff of which. the better cylinder will be made. The 
cylinder that will have that quality plus which we 
like to think is the stamp of Miller Fluid Power. 

Remember this when you see the sign over Booth 
1819-23. We'll be there to listen to your suggestions, 
demands and questions. Also, because we are in the 
cylinder business, we'll be there to show you a cyl- 
inder you will want to buy. 


MILLER FLUID POWER COMPANY 
_ 2006 N. Hawthorne Avenue 


Melrose Park Ilinois 
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We're putting our “KNOWS” in your business 


YOU can take Allen quality for granted 
... because we don’t! 


Long-time Allen customers get into 
the habit of taking Allen quality for 
granted. They can do that safely, too 
— because we never take quality for 
granted here at Allen. 


Quality control here begins with 
raw materials; theyre right, or we 
don’t use them. Tools and gauges are 


certified before they’re 
used. Allen chart control monitors 
every machine process, corrects 
immediately any variation from stand- 
ards, insures the uniform precision you 
can rightly expect from Allen. Plating 


tested and 


and heat-treating processes are just as 
rigidly controlled. And at the time of 
packing, we check again for quality. 

Allen quality— No. 1 quality in 
Socket Screws — is built-in! You can 
depend on Allen Socket Screws, 
wherever you use them, to outperform 
and outlast all others. 

Allen engineers are always ready to 
help you with applications of Allen 
Socket Screws to your products. They 
have a wealth of experience in socket 
screw fastening —ask them to put 
their “knows” in your business. 
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When ordering through your 
local Industrial Distributor, 
specify genuine 


Allen Socket Screws 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut 
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ELPFUL LITERATURE 


FOR 


Liquid Level Controls 
Minneapolis-Honeywell Regulator Co., Indus- 
Div.—Discussion of basic principles of 
level measurement, control and trans- 
ion is contained in 20-page iNustrated bul- 
1161. Systems are described in detail, 
ong with applications, principles of opera- 
on, limitations and advantages of each. 
interval Timers 
R. W. Cramer Co.—Exploded views, descrip- 
we and technical data and wiring, dimension 
d housing information on line of interval 
mers are contained in §8-page illustrated 
letin PB-210. Readily adjustable units op- 
tate through one complete cycle, then stop 
th time the pointer is set or the start 
on is pressed. 


Balancing Machines 
Gisholt Machine Co.—Improved line of type 
Dynetric balancing machines featured in 
bulletin 1165 are available in both 
rontal and vertical models and in several 
d sizes. Machines provide means for 
mickly measuring and locating unbalance in 
weighing from a few ounces to several 
mdred pounds. Accessories and applications 

covered. 


Germanium Diodes 

International Rectifier Corp, —- Company’s 
plete germanium point contact diode line 

described in 4-page bulletin GD-2. It pro- 
specifications on high temperature, com- 
, UHF mixer, meter protection and gen- 
purpose diodes. An interchangeability and 

ment guide is included. 


Red End Bearings 
Southwest Products Co. — Dimensions of 
(female) and Screm (male) types of 
l self-aligning rod end bearings are 
lated in 4-page catalog 2155. Supple- 
data sheet 1100 shows typical ap- 
ons. 


Variable Speed Motors 
U. 8. Electrical Motors Inc.—‘‘Automation 
bugh Varitrol Control’’ is subject of 8-page 
oklet which shows how improved pneumatic 
htrol has been designed into Varidrive motors 
© improve output. Control permits Varidrive 
peed to be controlled by pressure, tempera- 
ture, humidity, viscosity, flow rate, liquid 
level, tension, weight, CO, gas content, pH 
Value and electrical signals. Motors with 
Varitrol control are available from 1 to 60 
hp with speeds from 14 to 14,000 rpm. 


7, Powder Metallurgy 

Chrysler Corp., Amplex Div.—52-page en- 
puny manual E-55 on powder metallurgy 
devotes sections to bearings, component parts 
and filters, Design, loads and speeds, installa- 
toa, Press fit, close-in, shaft clearance, wall 
thickness, tolerances, temperature change, lu- 
brication, machining, hardening, magnetic 
properties and flow rates are covered in 
this treatise, It will aid designers in de- 
‘mining where and how metal powder units 
can best be used. 


8. Piston-Type Accumulators 

Paster Appliance Co., Industrial Hydraulics 
= -—Complete information on piston-type ac- 
mulators and the new precharging accessories 
“ ofered in 8-page catalog 1536. Eleven sizes 
wt, to 1155 cu in. capacity with rated 
- ng pressure of 3000 psi make up line. 
~ mulators can be used to store energy, 
. ord shock and supplement pump capacity 
'\ hydraulic systems. 


9. Solenoid Valves 

, Skiuner Chuck Co., Electric Valve Div.— 
a Solenoid valves described and specified 
args catalog D1 include 2 and 3-way 
mee: 4-way all-purpose, 2-way miniature 
5 ata, and 3-way high pressure hydraulic, 
~ “way high-flow industrial and special 
“PS. In general, valves handle air, inert 


> ee ee, 


petroleum and vegetable oils, water, 
freons and many semicorro- 


gases, 
steam, gasoline, 
sive media. 


10. Explosive Rivets 

E. I, du Pont de Nemours & Co.—Varieties 
and sizes of explosive rivets, their application 
in the aircraft industry, installation instruc- 
tion and riveting tools are covered in 28-page 
booklet A-8699. This rivet is a fast-acting, 
one-piece fastener with .an explosive-charged 
cavity running the length of its shank. Heat 
applied to rivet head fires charge to set rivet. 


11. Long-Stroke Diaphragm 

Bellofram Corp.—Various classes of Bello- 
fram long-stroke, deep convolution diaphragms 
are described in 16-page loose-leaf catalog 
B.F. 150. Included are table of standard sizes, 
available materials and dimensional and de- 
sign Gata. 


12. instrument Mountings 

Bushings, Inc.—Instrumount rubber insulated 
mountings for instruments, laboratory and 
other lightweight precision equipment are de- 
scribed in data bulletin 5255. Number of sug- 
gested uses are given together with prices, 
dimensions and load bearing capacities. 


XECUTIVE S 


13. Leck Nuts & Fasteners 

Palnut Co.—Application of Palnut lock nuts 
and fasteners in radio, television and electronic 
assembly is depicted in 16-page brochure 580. 
Regular, washer, tension and inverted type 
lock nuts are shown, as well as wing nuts, 
shield can fasteners, coil tube fasteners and 
tools for Palnut assembly work. 


14. Symbolic Logic Systems 

Computer Control Co.—Basic symbolic logic 
used in logical systems, digital computers and 
pulse data handling is explained graphically in 
16-page brochure article ‘‘Symbolic Logic, 
Binary Calculation and 3C-PACs’’ by R. W. 
Brooks. Author goes into binary arithmetic, 
explaining serial and parallel methods of addi- 
tion as well as binary subtraction. 


15. Miniature Ball Bearings 

Miniature Precision Bearings, Inc.—Technical 
data on design and application of precision 
instrument ball bearings is given in the semi- 
monthly ““MPB Engineering News.’’ Volume 
1, No. 3 issue discusses ‘‘Contact Angie—Its 
Relation te Radial and Axial Clearances.’’ 
Author is R. H, Carter, company’s chief 


engineer. 


USE THE POSTAGE FREE CARDS BELOW for copies of any- 
thing listed on this or following helpful literature pages—or for further 
information on any items in the new parts section or the engineering depart- 
ment equipment section which you'll find on the next several pages. 

For additional information on anythina advertised in this issue, use the 


yellow cards in the front section of this magazine. 
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16. Fiber & Plastic Materials 


National Vulcanized Fibre Co,—16page bul- 
letin ‘‘Enginesring Materials for Modern In- 
dustry’’ covers properties, grades and uses of 
vulcanized fiber and Phenolite laminated plas- 
tic. Case studies match physical properties to 
auch typical uses as transformer coils, circuit 
breakers, rail joint insulation, gear blanks, 
abrasive disk backing, chrome plating barrels 
and printed circuits, 


17. Synchros & Servo Motors 

Norden-Ketay Corp.—Typical characteristics 
and specifications for over 130 synchros, servo 
motors, resolvers, tachometer generators, am- 
plifiers and airborne instruments are provided 
in 4-page bulletin 355. 


18. Investment Casting Alloys 

Precision Metalsmiths Inc.—11 x 17-in, chart 
lists standard investment casting alloys, giving 
their chemical analyses, mechanical properties 
and other data. Alloys covered include 
austenitic and martensitic stainless, low alloy 
steels, tool steels, nickel alloys, copper base 
alloys and aluminum alloys. 


19. Panel Meters 


DeJur-Amsco Corp., Electronic Sales Div.— 
General specs, range and approximate re- 
sistances of series 100 1-in. round and square 
watertight panel meters are given in data 
sheet M100-155. Instruments include direct 
current microammeters, ammeters, milliam- 
meters and voltmeters. 


20. Ductile Iron 

International Nickel Co.—30-page bulletin 
DI-25 describes ductile iron, the cast iron that 
can be bent. Iron combines process advantages 
of cast iron, such as castability and ma- 
chinability, with the strength, toughness, wear 
resistance and ductility of steel. Well-illus- 
trated piece contains case histories, specifica- 
tion tables for seven main types of ductile 
iron and charts comparing mechanical proper- 
ties. 
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21. Remote Control Switch 

Automatic Switch Co.—Two new features on 
the ASCO remote control switch are shown in 
technical bulletin 568. These include a con- 
tact hood to shield switch contacts, available 
as a separate item or as integral part of new 
switoh, and a reduced width two-pole remote 
control switch unit useful to switchboard 
builders. 


22. Steel Data 

Allegheny Ludlum Steel Corp.-—16-page 
pocket-size folder lists 85 technical data sheets 
and booklets covering selection, fabrication 
and application of stainless and heat-resistant 
steels, tool and die steels, electrical steels and 
alloys and carbide material of all necessary 
types. 


23. Silver Brazing 

Air Reduction Sales Co.—24-page ‘‘Brazing 
Manual’’ is concerned with the application of 
major brazing methods in joining metals using 
silver alloys and filler metals, fluxes and gas 
atmospheres. Over 20 tables, drawings and 
photos are included. Subjects covered include 
silver brazing procedure, selection of metals, 
design of joints, prebraze cleaning and as- 
sembly of brazed joints, 


24. Valve-Equipped Cylinders 

Carter Controls, Inc.—Over 1900 different 
mounting size and control combinations of 
standard Power Pack air cylinders with built- 
in valves are described in 6-page illustrated 
bulletin 125. They are usable where automatic 
and semiautomatic motions are required. 
Cylinders are operated by air limit control or 
solenoid switching. All necessary technical 
data are given. 


25. Ball & Roller Bearings 

McGill Mfg. Co.—Over 30 pages of general 
engineering data for ball and roller bearings 
are included in the 140-page catalog on line of 
bearings, including sealed Guiderol bearings. 
Also detailed are engineering and production 
methods. Dimensional and load capacity tables 
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for each model are included, along with oy 
away views, drawings, photos, interchang. 
ability charts and other technical data. 


26. Source For Castings 

Campbell, Wyant and Cannon Foundry ¢,~ 
24-page brochure entitled ‘‘One Source’ poiny 
up company’s ability to supply intricate, ge. 
eral purpose, special property, heat treate 
steel and centrifugal castings. Facilities of jy 
six foundries are illustrated and deseriby 
briefly. 


27. Manufacturing Facilities 

Acme Industrial Co.—Synopsis of company 
facilities for machining, heat treating, grind 
ing, lapping and honing is found in 4-pap 
bulletin 1c/Ac. An example of precision td. 
erances is shown in ability to lap all typs 
of materials to a flatness within 0.0000005-in 


28. Flexible Metal Hose 

Flexonics Corp., Chicago Metal Hose Diy~ 
Specifications and general data on line o 
Flexon flexible metal hose are found in 12-pay 
illustrated bulletin 147. Covered are Rex-Wei 
bronze and steel hose; Rex-Tube galvanin 
steel, brass, stainless steel and bronze how: 
industrial Rex-Flex stainless steel hose; an 
couplings and connectors for all hose type 
Construction and application data are include 


29. Die Casting Alloys 

Parker White-Metal Co.—Engineering dai 
for die casting alloys provided in 14-page bo. 
let covers specifications, tolerance tables ani 
physical properties. Purpose of guide is t 
help the alloy user make more effective us 
of die-cast component parts. 


30. Hopper-Fed Set Screws 

Set Screw & Mfg. Co.—Rapid application 
automatic diameter inspection and rejection o! 
misfits, floor space savings and equal succes 
working with all metals and plastics on any 
product are advantages of Setko hopper-fed 
headless set screws. They are described in 
4-page illustrated brochure, along with mec- 
anism for application, 


31. Hydraulic Pumps 

Webster Electric—Positive displacement ger 
type hydraulic pumps for handling noncorre- 
sive liquids with lubricating qualities ar 
subject of 12-page illustrated bulletin HIA3 
Dimensional and construction data are it 
cluded, along with typical performance data 
for units from 1/5 to 30 gpm. 


32. Plastic Closures 
Protective Closures Co., CaPlugs Div.—Line 
of threaded and nonthreaded caps and plugs 


for safeguarding products in process, storage 


and transit is described and illustrated 10 
multiple-page file folder. Price lists for over 
100 stocked sizes of five standard designs 
used to protect tubing, fittings, valves, bY 


e 


draulic components and machined parts ae 


included. 
33. Aluminum Forgings 


Harvey Aluminum—aAdvantages of aluminum 
forgings are discussed in 12-page illustrated 
booklet. Press forgings, impact extrusions and 
hand forgings are discussed. Mechanical pror- 
erties of aluminum forging alloys and typic# 
forging applications are summarized. 


34. Shock & Vibration Isolator 

Barry Controls Inc. — Technical data 0 
miniature All-Angl shock and vibration bedi 
lator developed for use in jets and guide 
missiles are contained in data sheet. bard 
show isolation against shock and vibration 2 
all directions. 


35. Locks & Handles - 

Raytheon Mfg. Co., Equipment mans 
Div.—Line of knob locks and pull handles 
use as panel components are described in © 
lustrated data sheet 5-100. General - 
test results, design features and specificatitl’ 
are included for locks, while finishes, ay 
ings and other information are given © 
handles, 


36. Constant Force Spring 
Hunter Spring Co.—More than 

applications of the Neg’ator cons 

spring are described and illustrated 


(Continued on Page 218) 
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UNIVERSAL 
JOINTS 


Kaydon ... precision needle rollers 
for high-torque Detroit universal joints 


oR dependable and economical performance, automotive 

designers and manufacturers use Kaydon high-capacity, 
precision needle rollers by the millions. These hardened 
needle rollers (Rockwell C, 60-64) are ideal for today’s 
high-torque requirements in automotive and truck trans- 
missions, both automatic and conventional, as well as 
steering gears and universal joints. Typical example is the 
Detroit universal joint, illustrated above. It’s one of many 
designs manufactured by the Universal Products Company, 
Inc. of Dearborn, Michigan. 


Kaydon precision needle rollers have a low coefficient of 


a» KAYUUN 


_—__MUSKEGON*+MICHIGAN 


friction. They’re available in 82 standard sizes, .0611” to 
.3126” diameters (tolerance .0002” on diameter), spherical, 
conical and flat ends. By using standard sizes that are now 
in volume production, you get the benefit of low-cost, high- 
quality production. If you need special needle rollers, Kaydon 
can make them to your specifications. 


Whether you manufacture large or small universal joints 
requiring needle rollers . . . or require any type of ball or 
roller bearing for product application in aviation, agricul- 
tural, industrial, mining and other industries — it will pay 
you to contact Kaydon of Muskegon. 


NEW ENGINEERING CATALOG! 
For more information, ask for engineering 
catalog No. 61, detailing sizes, weights, 
quantities, capacity and design data. 


ENGINEERING 


r. All types of ball and roller bearings — 4” to 120” outside diameter . . . 
aper Roller ¢ Roller Thrust ¢ Roller Radial ¢ Bi-Angular Roller ¢ Spherical Roller ¢ Ball Radial ¢ Ball Thrust Bearings 
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technical bulletin 310N. It solves a variety 
of mechanical-loading and power-drive prob- 
lems. Suggestions to facilitate the design of 
Neg’ator springs and motors are in the bulle- 
tin and sample units are described. 


37. Globe Valves 

Cooper Alloy Corp.—Major stainless steel 
globe valves in Cooper Alloy line are covered 
in 4-page folder 55A. Schematic drawings of 
various models and a section on design fac- 
tors are included. Table of stainless alloys 
gives their designations and applications. 


38. Vibration & Shock Control 

Robinson Aviation, Inc.—Booklet 900, ‘‘New 
Concept in Vibration and Shock Control for 
Airborne Electronic Equipment,’’ is available 
for engineers, designers and manufacturers of 
this type of equipment. It describes applica- 
tions for Met-L-Flex all-metal mountings 
utilizing resilient fabricated metal cushions. 


39. Corrosion Resistant Tubing 

Carpenter Steel Co., Alloy Tube Div.—Prop- 
erties, workability, application data and range 
of sizes are presented in 4-page technical bul- 
letin T.D. 117 on super corrosion resistant 
tubing and pipe made from B and C alloys. 
Nickel-molybdenum alloy B resists hydro- 
chloric acid and nickel-molybdenum-chromium 
alloy C is resistant to strong oxidizing con- 
ditions. 


40. Fingerprint Remover 

E, F. Houghton & Co.—Rejection of metal 
parts caused by corrosion started from finger- 
prints can be reduced by use of Cosmoline 
1070 fingerprint remover, subject of 4-page 
illustrated bulletin. It protects critical sur- 
faces from corrosion caused by lactic acid, 
urea and sodium chloride residue of finger- 
prints. 


41. Low Heat Welding Alloys 

Eutectic Welding Alloys Corp.—<Applications 
for low heat input meta] joining on all base 
metals are described in 4-page (illustrated 
folder TIS 2496. Procedures for many com- 
mon jobs are discussed and techniques and 
alloys recommendations are given for cast 
iron repair work without preheat. Various 
other EutecRods and EutecTrodes are described. 


42. Reproduction Materials 

Eastman Kodak Co., Graphic Reproduction 
Div.—Kodagraph materials for preparation 
and reproduction of drawings and documents 
are described in detail in 20-page illustrated 
booklet ‘‘Kodagraph Reproduction Materials.’’ 
Included is a materials selection chart. 


43. Feed-Throughs & Stand-Offs 

Hermetic Seal Products Co.—Vac-Tite com- 
pression, single terminal feed-throughs and 
stand-offs, subject of 4-page illustrated bro- 
chure 400, feature glass-to-metal chemically 
bonded compression construction. Technical 
data and drawings for entire line are included. 
Applications include transformers, relays, con- 
densers and filter networks. 


44. Adjustable Speed Drives 

General Electric Co.—General purpose full- 
wave Thy-mo-trol adjustable speed drive is 
detailed in 8-page publication GEA-6234. 
Panel and motor construction features are 
pointed out. Drives incorporate printed cir- 
cults and are suited to variety of applications, 
some of which are shown. 


45. Electric Circuit Control 

Blectric Regulator Corp.—Design details and 
instructions for use of the Size 4 Regohm 
direct-action, finger-type electric circuit con- 
trol regulator are contained in 8-page illus- 
trated bulletin 6.04. Developed for the higher 
direct-control power ranges, it has wide fre- 
quency range and stepless continuous control. 


46. Stainless Steel Wire 


Crucible Steel Co. of America—32-page {Il- 
lustrated manual ‘‘Rezistal Stainless Steel 
Wire’’ discusses the austenitic, ferritic and 
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martensitic group classifications; the common 
uses of these wires and typical end products 
that are manufactured from them. Complete 
data are presented, including both physical and 
mechanical properties. Tables list size range 
and straightened cut lengths for shape wire 
including squares, hexagons, octagons, flats 
and special shapes. 


47. Machine Tool Lubrication 

Trabon Engineering Corp.—‘‘Trabon Lubri- 
eation for Machine Tools’’ is a four page 
guide to components and systems for auto- 
matically lubricating machine tools with pre- 
determined quantities of oil or grease, 


48. Asbestos Textiles 

Johns-Manville—A page or more is devoted 
to asbestos lap, roving, yarn, cloth, tubing, 
cord, wick, rope and tape in 16-page illus- 
trated manual ‘‘Asbestos Textiles.’’ Photo- 
graphs, drawings and data in tabular form are 
neluded. Six grades of asbestos have service 
temperatures up to 900° F. 


49. Damping Devices 

Gabriel Corp. —‘‘Damping Devices—Past, 
Present, Future’ is a 24-page illustrated 
treatise on direct-acting damping devices or 
shock absorbers for industry. Presented is a 
description of the development and use of 
closed-circuit diagrams and load-velocity charts 
for the measurement of damping device per- 
formance. Six standard industrial damping 
devices are shown and specifications given. 


50. Hardness-Lubricity Tester 

Taber Instrument Corp.—The Dyhedron dy- 
namic diamond tester is designed to measure 
the hardness and lubricity of such materials 
as metals, plastics and ceramics. Full details 
on the application and operations of this 
equipment are given in 6-page illustrated 
folder 5501. 


51. How To Finish Aluminum 

Aluminum Co. of America—48-page illus- 
trated design manual ‘‘Finishes for Alcoa Alu- 
minum’’ deals with the amazing variety of 
finishes that are possible with aluminum and 
its alloys. Full-color illustrations serve to 
show both the texture and color ranges that 
are obtainable. Finishing methods, character- 
istics of various finishes and other factors are 
covered. 


52. Automatic Controls 

Assembly Products Inc.—Simplytrol auto- 
matic pyrometers for temperature contro] in 
industry and pyrometer limit controls for 
safety shut-off or warning are subjects of 
4-page illustrated bulletin G-8. Controls are 
offered for temperature ranges of —200°/100° 
F to 0°/3000° F. 


53. Air-Powered Devices 

Mead Specialties Co.—‘‘Air Power Automa- 
tion’’ is an idea-packed 28-page guide to the 
use of air cylinders, controls and other air- 
operated devices in converting machines and 
equipment to automatic or semiautomatic op- 
eration. Examples are cited in case history 
form, and hookups show typical timing, feeding 
and work cycle applications, 


54. Airborne Electrical Power 

Westinghouse Electric Corp.—Systems engi- 
neering; development, environmental, mechani- 
cal and load tests; and manufacturing facili- 
ties are some of the subjects covered by 32- 
page illustrated bulletin B-6392 on airborne 
electrical power. Booklet emphasizes the ex- 
tensive facilities available and necessary for 
developing, producing and testing aircraft elec- 
trical systems and components, 


55. Recycling Circuit Controller 

Counter & Control Corp.—lIllustrated 8-page 
bulletin 505 gives performance data on the 
Programonitor, a multistage circuit controlling 
counter with automatic recycling. With this 
device it is possible to program almost any 
variety of switch functions with respect to a 
continuously repeated count-cycle. 











56. Glass-Enclosed Switch 

Revere Corp. of America—Glaswitch, a 
sensitive magnetically operated contro! ele. 
ment for general industrial applications js 
described in 20-page engineering bulletin 1057, 
Operation, performance and characteristics of 
the 2%-in. long glass-enclosed switch are 
given. It operates in any position in : milli. 
second or less at rates as high as 400 cps, 


57. Grinder Coolant Filters 


Industrial Filtration Co.—‘‘Delpark Coolant 
Filters for Use on Besly Grinding Machines”’ js 
a 4-page bulletin which gives design and per- 
formance data on these full-flow, self-cleaning, 
continuous and fully automatic units. 


58. Industrial Fluid Drive 

American Blower Corp.—S8-page illustrated 
catalog and selection guide 9419-9519 is de 
scriptive of the new type VS class 2 Gyro 
fluid drive for general purpose industrial ap- 
plications. Tables aid in selecting proper drive 
to use with motors rated from 7.5 to 800 hp. 
Six drive sizes are available with both crank 
and lever type speed control mechanisms. 


59. Magnetic Brakes & Clutches 

Stearns Magnetic, Inc.—Transmission bulle- 
tin No. 226-D deals with design and applica- 
tion of a line of magnetic clutches and brakes. 
Complete selection data are given together 
with specifications of a companion new line 
of magnetic brakes for the NEMA rerated 
motor frame sizes. 


60. JIC Pneumatic Standards 

Miller Fluid Power Co.—Unabridged edition 
of the latest ‘‘JIC Pneumatic Standards for 
Industrial Equipment’’ incorporates al] revi- 
sions made at the January 155 meeting of the 
Joint Industry Conference. This 12-page guide 
includes two pages of graphic symbols, 4 
sample pneumatic circuit using these symbols, 
a glossary of terms and design details of 
Miller 200-psi air cylinder. 


61. Drives Data 

W. A. Jones Foundry & Machine Co— 
“Better Drives’ is the title of a bi-monthly 
publication which will be devoted to presenting 
data on the application of power transmission 
equipment to industrial machines and needs. 
All types of drives will be covered. Designers 
interested will be placed on the mailing list 
to receive this publication regularly. 


62. Water Filters 

Marvel Engineering Co.—12-page illustrated 
catalog 300 is devoted to design, performance 
and application information on line of Synclinal 
filters for water. These large-capacity filters 
can be furnished with 30 to 100-mesh Monel 
wire cloth elements as standard and up 
200-mesh on special order. Capacities range 
up to 100 gpm. Included is theoretical flow 
and pressure drop table for % to °-in. pipe. 


63. Adhesives, Coatings & Sealers 
Minnesota Mining & Mfg. Co.—The use of 
3M brand adhesives, coatings and sealers for 
joint sealing, and bonding and protecting sheet 
metal in manufacturing and construction is 


subject of 4-page illustrated folder SMF. 
Eight typical applications are described. 
64. Coolant Pumps 

Graymills Corp.—38-page illustrate: — 
is compilation of data and performan’e sheets 
describing coolant, circulating and —_ 
pumps. Charts and tables simplify selectio 
and application. 
65. Industrial Casters 

Albion Industries, Inc.—6-page ustrate! 
mailing piece presents capsule descr tions = 
complete line of ‘‘Load-Rated’’ casters as We 
as special casters which can be fur == 
suit any need. They can be supplied = 
plain, ball or roller bearings and wit! Rolit 
and Noflex, molded Texite, semisteel — 

in 


pneumatic or semipneumatic wheels 
range of load ratings. 
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Specify STANDARD 


Cone-Drive Gears 
and get all 
these advantages 


Lower Cost—dve to smaller size of gears and housings, mass production 
of worm and gear blanks, etc. 


Ree se Sot 
ne ee i 





plus 
this vital 
feature : 
Standard Cone-Drive gears 


and worms are carried in 

stock. Cone-Drive gears are —— 

noted for their long life— Compactness—dve to distribution of load over greater contact area, 
reducing unit pressures. As a result, gear sets can have smaller 


BUT if a failure should occur : 
at any time, replacement center distances, enclosures can be smaller, etc. 
‘ 


ears il- ‘ ‘ ‘ 
ohle te neigh avail Less Weight—dve to smaller center distances for a given horsepower 
/ or torque. Other types of gearing weigh up to 3 times as much 


for the same horsepower transmitted. 






Ask for Catalog 
No. 700 Greater Smoothness—because Cone-Drive gears have more teeth 
in continuous contact than other forms of gearing. 


Wide Range of Sizes—Center distances from 2” to 18” provide 
horsepower ratings from fractional up to 800 horsepower. Ratios 
range from 5/1 to 70/1. 














5 ies GEARS , 


R 
DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 7171 E. MeNichols Rood * Detroit 12, Michigan 
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NEW PARTS 


AND MATERIALS 


For additional information on these new developments, see Page 215 








Adjustable Gage Protector 


Cartridge type gage protector is 
designed for use in hydraulic sys- 
tems with working pressures up to 
10,000 psi. It has a_ spool-like 
plunger within a removable car- 
tridge. Connections are in-line, 
and spring pressure adjustments, 
or changes of cartridge are made 
without removing the device from 
the line. Springs are available for 
standard maximum gage readings 
from 15 to 5000 psi. When line 
pressure reaches spring setting, 
the plunger shuts off the gage in- 
stantly. It opens immediately 


when pressure returns to normal. 
Standard body materials are alumi- 
num and stainless steel. Line port 
opening is %4-in. FPT. Made by 
Republic Mfg. Co., 15655 Brook- 
park Rd., Cleveland 11, O. 


For more data circle MD-66, Page 215 


Iluminated Switch 


An indicating light is an integral 
part of the pushbutton in the 
31PB1 switch for electronic, air- 
craft, mobile, marine, railway and 
other alternating or direct current 
applications using low voltages. A 
socket is provided inside the head 


220 


of the pushbutton for a single-con- 

st miniature bayonet lamp. A 
terminal block is provided, and 
power to turn on the indicator light 
when the switch is operated must 
be picked up from the circuit being 
switched by means of direct con- 
nection, or by using a relay. Single- 
pole, double-throw switching unit 
is rated 125 or 250 v ac, 5 amp; 
30 v de inductive, 3 amp at sea 
level. Maximum inrush is 15 amp. 
Made by Minneapolis-Honeywell 
Regulator Co., Micro Switch Div., 


Freeport, IIl. 
For more data circle MD-67, Page 215 


Air Seal-Cycle Timer 


Functions of air seal and cycle 
timer are combined in the Timing 
Rotorseal, a compact, self-con- 
tained, sealed unit for installation 
on presses and other machine tools. 
Designed for operation up to 500 
rpm, it accomplishes timing of the 


operating cycle by multiple limit 
switches which control air pres- 
sure to clutch and brake. Adjust- 
ment of flat of the cams is 360 de- 
grees, clockwise or counterclock- 
wise. Timing Rotorseal is offered 
as a complete unit or as an integral 
part of a packaged unit for con- 
verting OBI and _=s straight-side 
presses from mechanical to pneu- 
matic clutch and brake. Flywheel 
hub-mounted and_ shaft-mounted 
types are available. Made by Fa- 
wick Corp., Fawick Airflex Div., 
9919 Clinton Rd., Cleveland 11, 0. 


For more data circle MD-68, Page 215 


Differentials and Change Gears 


Made in \%, 3/16 and },-in. 
shaft sizes, type V precision me- 
chanical differentials are designed 
for use where high precision cal- 
culating mechanisms are required. 
They combine two rotating inputs 
into one rotating output that is 
the algebraic average of the in- 
puts. The differential end spur 
gears are machined to precision 
AGMA 1 tolerances. They are 
clamped by a retaining ring to per- 
mit assembly and disassembly. Ad- 
justable counterbalance on center 
spider provides smooth and uni- 
form operation. Differentials are 
stainless steel throughout, with the 
exception of the aluminum spider 
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A SIMPLE CONCEPT IN 


. This Oil-Mist 
ae lubricator atomizes 
gil inte minute 

' © particles which are 

_ =. ¢arriéd in the air 

~~ $tream through 

, ’ tubing to bearings. 

here's Compressed air 

how it enters through the 
works! air regulator (1) and 

oir gauge (2). As 

the air passes the 

venturi (3) it draws oil from the reservoir (4). Oil flow 
is set by knob (5). The oil-air mixture is thrust against an 

baffle (6), and only the tiniest, lighter-than-air particles 

are blown through the outlet (7) and through the deliv- : 

ery line to bearings. 


Three types of bearing fittings 


Complete range of models and multiple unit models — 
Capacities 12 ox. to one gallon to fit any application! 


Alemite Oil-Mist offers these lubrication advantages : 
Automatic lubrication * Continuous lubrication F REE eee write today / 


Eliminates guesswork - Greater safety : Cuts oil consumption up to 90% ae eungun Rite Ger yeas Ges ene of tee GERD 
Extends bearing life + Stops oil drippage * Saves man-power catalog and data book! 
Reduces number of lubricants needed * Eliminates ‘‘Down-time”’ 


users OILMIST 


LUBRICATION 


A PRODUCT OF 
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New Parts and Materials 


—— 





bevel gear. Change gears are 
available in 48, 64 and 72 pitches, 
20-deg pressure angle, with from 
63 to 160 teeth. The end spur 
gears are available in both stain- 
less steel and aluminum. Made by 
PIC Design Corp., 160 Atlantic 
Ave., Lynbrook, L. L, N. Y. 


For more data circle MD-69, Page 215 


Straight-Thread Fitting 


Hydraulic fitting with straight 
threads locks in place and seals the 
port against fluid leakage. Port 
and fitting are protected from 
overstress and damage. This CN 
fitting can be used with the L and 
L and AND-10050 type straight 
thread ports. The former can be 
sealed with or without an O- 
ring; the latter port requires an 
O-ring for sealing. Fittings can 
be assembled and _ reassembled 
repeatedly without damage to 
port or fitting. Elbows and tees 
can be positioned without over- 
torque of threads. Fittings will be 


available as straight connectors, 
45 and 90-deg elbows, tees and all 
other shapes to fit 4 to 2-in. OD 
tubing. Made by L and L Mfg. Co., 
8088 E. Nine Mile Rd., Van Dyke, 
Mich. 


For more data circle MD-70, Page 215 


Adjustable-Speed Transmission 


This compact, self-contained ad- 
justable-speed hydraulic transmis- 
sion consists of a driven oil pump 
and an output oil motor. These ro- 
tating elements are incorporated 
in one air-cooled housing which 
also acts as the 6-qt oil reservoir. 
All working parts are self-lubri- 
cated from the reservoir. Low in- 
ternal operating pressures of 300 


222 


to 350 psi and ball-bearing con- 
struction contribute to long oper- 
ating life. The transmission can 
be directiy coupled to the electric 
motor supplying the constant speed 


input power, or can be belt-driven 
from a side or top-mounted motor, 
depending upon space limitations. 
The output speed at constant 
torque can be regulated by stroking 
the pump; likewise, constant horse- 
power is achieved through strok- 
ing the motor. Changes of speed 
and direction of rotation can be 
made during operation or while the 
unit is not operating. Input speed 
is 1200 rpm; output speed is vari- 
able up to 1500 rpm. Maximum 
torque is 525 lb-in. at output speeds 
of 60 to 425 rpm. Made by Gerotor 
May Corp., P. O. Box 86, Baltimore 
3, Md. 


For more data circle MD-71, Page 215 


Pilot-Operated Valves 


Base-mounted air-control valves, 
designed to meet JIC standards, 
are for use where continuous op- 
eration and compact piping are re- 
quired. Double and single-solenoid, 
pilot-operated control valves are 
available. Both have built-in flow 
controls which make them dual- 


BUILT-IN }} 
FLow conTRots / 


purpose valves. Two internal mov- 
ing parts are a single balance spool 
type stem that rides on an aircraft 
type packing and the solenoid pilot 
plunger with molded-in seats. The 
completely sealed double-solenoid 


valve has two solenoid pilot piung- 
ers. It can be energized through 
a miniature switch or a relay. The 
single-solenoid valve has a spring 
return for electrical control. Elec- 
trical contact must be maintained 
for the duration of the cycle. The 
solenoids are rated as continuous 
duty with a power consumption of 
10 w maximum. Valves can be sup- 
plied for most ac and de voltages 
and are available in sizes of \, 
34, % and %-in., with pipe-tap 
size ports. Operating pressures 
range from 20 to 150 psi air pres- 
sure for the double solenoid and 
from 35 to 150 psi for the single 
solenoid. Made by Airmatic Valve 
Inc., 7317 Associate Ave., Cleve- 
land 9, O. 


For more data circle MD-72, Page 215 


Transistor Transformer 


This miniature interstage tran- 
sistor transformer measures %x 
34 x 3x-in. Impedance of the 
interstage primary is 20,000 ohms, 
and the secondary is 1000 ohms. 
Frequency response is +3 db from 


150 to 15,000 cycles per second 
with 0.25-ma dc in the primary. 
The transformer will handle up to 
0.5-milliwatts. Output and input 
models are available on request. 
Made by Telex Inc, E-A Div. 
Dept. KP, Telex Park, St. Paul 1, 


Minn. 
For more data circle MD-73, Page 2!5 


Motor-Generator 


Size 11 motor-generator is com- 
prised of a standard G-M size 11 
precision servo motor and a crag 
cup generator assembled in a single 
stainless steel housing. The ™0- 
tor is designed for operation 0? 
115-v, 400-cycle current. It has 
0.6-oz-in. stall torque and no-load 
speed of 5200 rpm. The generator 
is wound for 115-v, 400-cycle ex- 
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The All-Metal Multi-directional Mounting* 


0. originated 
























Series 9300 plate type 
ing multi-directional mount 
actual size No. 1, and 
Any size required. Load 
nt: 

s. Model 9303....... 2-7 Ibs. 
bs. Model 9304..Up to 15 Ibs. 







shown here 
available in 
ranges per mo 


Model 9301......'1/,-3 
Model 9302....1-6' 







This multi-directional mount- 
ing, when installed as recom- 
mended, protects equipment 
from imposed vibration and 
shock emanating from any 
angle and permits installation 
and use in any position. 









af frequencies 12-15 c.p.s. 
Higher stiffnesses available. 
Special designs upon request. 





















RADICALLY DIFFERENT from all other 


shock and vibration control mountings, this 






ORIGINATED BY ROBINSON in 1949, 19°. 
the all-metal muiti-directional mounting was 


designed to meet the radically new and differ- Robinson mount furnishes unique performance 
ent problems of guided missiles and jet air- 1953 because of the inherently damped resilient cush- 
craft requiring protection of electronic equipment ions of patented Met-L-Flex, exclusively Robinson. 


from every angle against shock and vibration. 1952 No auxiliary damping means is required or used. 
Met-L-Flex is unaffected by attitude, extremes of 


ENGINEERED AND TESTED in 1950, in the lab- 125 >. temperature, aging, or the presence of oil, dust or dirt. 
oratory under rigorous specifications anticipating 














actual use, and in field tests far exceeding probable °*~~ WHEREVER UNFAILING PERFORMANCE of 
requirements, this mounting was quantity produced only E1949 equipment under maximum environmental difficulties 
when its performance had been demonstrated. is required, only Robinson multi-directional mountings 





will meet the difficulties involved. 





SERVICE PROVED AND UNIVERSALLY APPLIED 
since 1951, Robinson multi-directional mountings are now If your need is for complete multi-directional protection 
preferred for practically all military and commercial air- of airborne electronic equipment and the assurance of 
its optimum performance, call on Robinson. 







craft and in the newest of the guided missiles. 


4 
SEND FOR BOOKLET No. () RO R IN SON A : WEST COAST ENGI- 
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es Y; var BORO on" EW) J plete engineering design 


Vibration and Shock Con- > i 
ond Shock Com bration onliot Cele Wiehe sheds Sam 


trol for Airborne Elec- 
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Monica, California. 
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FOR BETTER 


SPEED CONTROL 


MODERN 


ELECTRONIC 
ENGINEERING 


GIVES 
PRECISE 


FINGERTIP 
SPEED CONTROL 


¢ TACHOMETER 
PROPORTIONING 


¢ TENSION OR 
POSITION CONTROL 


¢ MOTOR INTEGRATORS 
¢ BI-DIRECTIONAL 

¢ DYNAMIC BRAKING 

¢ SERVO CONTROL 


Se ELECTRO DEVICES Inc 


DIV. of 


4 Godwin Ave. Paterson, N. J 


New Parts and Materials 





citation with a residual voltage of 
0.019-v rms and output voltage 
of 0.5-v per 1000 rpm. Unit can 
be wound for other voltages. Di- 
mensions are 1 1/16 in. in diameter 
and 2 17/32 in. long. It operates 
over a wide temperature range, 
under conditions of high humidity 
and at high altitudes. Made by 
G-M Laboratories Inc., 4300 N. 
Knox Ave., Chicago 41, Il. 


For more data circle MD-74, Page 215 


Rotary Latch 


Operating with a quarter-turn, 
the Paneloc rotary latch minimizes 
removal time for such hinged or 
removable parts as_ inspection 


TURN CLOCKWISE 


_— 
ie FOR FASTENING 


he 





doors, access panels, covers, elec- 
trical control panels and machinery 
doors. Latch is composed of four 
cadmium-plated steel parts and is 
assembled on the access panel only. 
Three standard sizes are currently 
available. Special sizes can be or- 
dered. Made by Scovill Mfg. Co., 
99 Mill St., Waterbury 20, Conn. 


For more data circle MD-75, Page 215 


Couplings 


Quick-connect, quick-disconnect 
model E couplings can be used for 
high pressure as well as for grav- 
ity flow and vacuum. They pro- 
vide instant line shut-off when 


—— 


equipped with valves. The smal] 
sizes of this model coupling hold 
vacuums in the micron range in 
both connected and disconnected 
positions. The packing provides a 
positive seal when the coupling is 
connected, and_ strong barrel 
springs hold the valves closed 
when it is disconnected. Full flow 
with minimum pressure loss is as- 
sured because of coupling’s large 
inside diameter and recessed valve 
washers. These washers provide 
a positive metal-to-metal stop when 
the valve is closed, controlling 
compression and displacement of 
the valve washers. Couplings are 
available with or without valves, 
Standard finish is heavy cadmium 


plating, but various other finishes 
are available. Sizes range from 
4 to 3-in. ID; couplings up to 10 
in. ID can be ordered. Made by 
Snap-Tite Inc., 201 Titusville Rd., 
Union City, Pa. 


For more data circle MD-76, Page 215 


Turbine Shaft Seal 


Thermal expansion improves the 
efficiency of this floating seal for 
use in high-speed air and gas tur- 
bines. Designed to function at tem- 
peratures as high as 1400 F and 
shaft speeds up to 150,000 rpm, it 
will seal interior pressures even 
where some eccentric shaft rota- 
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THE ANSWERS THROUGH 
RESEARCH 


CHIEF 
SANDUSKY 


FERROUS AND NON-FER- 
ROUS CENTRIFUGALLY 
CAST ROLLS, SLEEVES, 
| TUBES, LINERS, CHUTES, 
RETORTS, RINGS, BUSH- 
INGS, BEARINGS, ETC. 





Sandusky Foundry technicians and engineers are con- 
stantly developing means of producing better ferrous 
and non-ferrous centrifugal castings. Experienced pro- 
duction personnel, the latest in product control, exten- 
sive field testing and laboratory research assure close 
grained, sound castings of maximum strength, added to 


extreme resistance to heat, corrosion, and abrasion. 


Excellent machining facilities for drilling, milling, 


turning and boring are available. 





Look to Sandusky as an organization of specialists 
with the answers to your problems with the finest of 
centrifugal castings. ALWAYS SPECIFY CHIEF 
SANDUSKY. 


C. M. Lovsted & Co., Seattle, Wash. * Tynes Bros., Birmingham 
Ale. * Cordes Bros., San Francisco and Wilmington, Calif. 





we) Chict SANDUSKY 
Jie @| CENTRIFUGAL CASTINGS 


: FERROUS AND NON-FERROUS 
SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio 
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New Parts 





tion is present. Seal rotor moves 
axially and is free to float, either 
by pressure of gas or by a light 
spring load. A single or double 
stator is used. Mating faces are 
lapped to flatness less than the 
molecular size of gas or fluid. 
Close axial tolerance between ro- 
tor and stator prevents leakage. 
Rotor can be carbon, ceramic or 
metal, depending upon operating 
conditions. Made by Cartriseal 
Corp., 3515 W. Touhy Ave., Lin- 
colnwood 45, IIl, 


For more data circle MD-77, Page 215 


Variable Speed Reducer 


Zero-Max infinitely variable 
speed reducer model 143 has con- 
stant torque rating of 30 Ib-in. 
Speed range is from zero to one- 
fourth input speed. Unit will de- 
liver 0 to 450 rpm with an 1800- 
rpm input speed. At 400 rpm it is 
rated at 1/3-hp. Speed changes are 


made with control lever. Speed can 
be changed whether unit is running 
or not. Reducer can operate in- 
definitely at any speed without 
harm, and at zero speed, will op- 
erate without heating. Made by 
Revco Inc., 2 E. Franklin Ave., 


Minneapolis 4, Minn. 
For more data circle MD-78, Page 2!5 


Multiple-Station Switch 


Pushbutton Multi - Switch is 
available with 2 to 12 station and 
a choice of mounting centers. Cen- 
ter-to-center distance between but- 
tons is %%-in. Plungers accept 
standard push-on buttons. Stack 
switches are mounted on a scpar- 
ate plate, permitting operation of 
up to four stacks by each button. 
Switching action between stations 
is controlled so that contacts of 4 
released station will return to nor 
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“Right-Now’” 


Help 


From an Emerson-Electric 
Motor-Drive Specialist 


Emerson-Electric supplies motors for 


What kind of motor-drive help do you 
need—now or later? If it has anything 
whatever to do with appliance motors, 
here’s your man—with a background 
of 65 years of specialized experience 
in power drives, he can give you val- 
uable on-the-spot help. 


An Emerson-Electric motor-drive spe- 
cialist will start at the beginning, or 
idea stage, of your problems—will stay 


ae 


For For 
Oil Burners 


Hermetic Motor 


of St. Louls « Since 1890 


es 


Laundry Equipment Blowers 


with it through every phase of develop- 
ment, test and application stages—will 
work closely with your engineering and 
management personnel on any product 
or sales improvement you have in mind. 


Call an Emerson-Electric motor-drive 
specialist...even if you have no 
immediate problem, he’ll be glad to 
confer with you. He may be able to 
make a suggestion you'll find valuable. 
No obligation, of course. 





appliances and equipment principally 
in these classifications: Oil Burner « 
Blowers « Unit Heaters * Water Circu- 
lators « Air Conditioning * Washers « 
Driers « lroners « Garbage Disposers « 
Refrigerators « Freezers « Water 


Pumps « Air Compressors 


For 


Ags) M 4018-C Integral 


[_] M 4018-G Blower 


Write THE EMERSON ELECTRIC MFG. CO., 
ST. LOUIS 21, MO., for bulletins listed below. 


[] M 4018-A Capacitor-Start [_] M 4018-D Fan Duty 


C.] M 4018-B Split-Phase 


[] M 4018-E Oil Burner 


[] M 4018-F Jet Pump 


ce ee ee ee eee 


BRANCHES: New York 7, N. Y., 11 Park Place * Chicago 23, Ill., 1623 S. Pulaski Road « Syracuse, N. Y., 209 Oakley Drive + Detroit 7, 
Mich., 1375 E. Jefferson Ave. * Los Angeles 42, Calif., 5415 York Blvd. « Davenport, Iowa, 617 Brady St. + Cincinnati 11, 


Ohio, 2917 Ratterman Ave. 
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New Parts 





for a perfect 
_ match of 


number of switching functions and and F. 
combinations of functions are pos- 

sible. Design permits changing the 

function easily. Switches can be | Power 
provided with fine silver contacts | eee 
or with welded cross-bar palladium 

contacts. They are shock resist- 

ant. Depth required behind panel 

is 3 17/64 in.; width is dependent 

on the number of stations; height 

is variable depending on the cir- 


cuit. Made by Switchcraft Inc., e Bi | 
1328 N. Halsted St., Chicago 22, | Ss om ' 
Ill. 


For more data circle MD-79, Page 215 
NORDBERG POWER CHIEF ENGINES! 






















Fractional-Horsepower Motor _ Why compromise the efficiency of your product to utilize a stock 
engine when you can get more efficient design with engines built 
Heavy-duty fractional-horsepow- to match your exact requirements? 





In the range of 10 to 45 horsepower, or 6 to 30 kilowatts, 
Nordberg POWER CHIEF Diesel Engines can be furnished as 
both stock engines and as “engineered power packages” with any 
sistant grease for ten years’ serv- type of drive, generator, or special equipment you need to assure 
in andiee mepmnt eonfiiieen The complete integration of machine and power plant. 
motors are totally enclosed and Add Nordberg engineering “know-how” to your own to add 
cael WiiieRem shest bam ak see y ig a veg low = operation of your 

' ; product. Mail coupon for further information. 
and ball-bearing design help to 
protect them against shock and 
vibration and maintain accurate 





er motors, designed for use on ma- 
chine tools, are factory lubricated 
with an oxidation and moisture-re- 










NORDBERG POWER CHIEF GAS ENGINES 


Nordberg POWER CHIEF Spark-Fired Gas 
Engines provide up to 18 hp, stub shaft or 
clutch power take-off; and up to 10 kw as 
“packaged” generator sets. Presently avail- 
able only as single cylinder units, with 4%” 
bore x 5%” stroke. 
















© 1955, Nordberg Mfg. Co. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


Tum Im Vm pm a NORDBER( 
NTols}o)=1 31-14 
SWE NS, See Se See EN 








- 


ne | 





alignment. Built for frequent start- Builders of America’s Largest Line of Heavy Duty Dies« 
ing and stopping, the motors have 
normal torque for starting, high 
pull-up torque for inertia loads, 





Nordberg Mfg. Co., Milwaukee, Wis. 
Please send full details on Nordberg POWER CHIEF 


CJ Diesel Engines (C) Spark-Fired Gas Engines 
(Check one or both) 























| 
: 
and high breakdown torque for MAIL | 
peak loads. Insulation provides COUPON | Name 
resistance to heat, aging, moisture FOR DATA Company 
and electrical stresses. Rated at Address 
~ wy & %,. : i Zone State 
i, 4g, % and 34-hp, the polyphase | City 
(Continued on Page 232) os et £155 
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from tumblers to trailers...get the most 


ALUMINUM 

















Photograph shows 1700-ton 
hydraulic press in operation at a 
Reynolds plant. Work in progress is 
one of the largest drawn aluminum 
parts ever made—a one-piece 
12’ x 4’8" hull for an aluminum boat. 
This press is currently producing 
other drawn parts 6’ in diameter. 


REYNOLDS Q@QRALUMINUM 


BLANKING - EMBOSSING - STAMPING - DRAWING : RIVETING - FORMING - BRAZING 
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Square corrugated 
trailer siding is being 
fabricated here on a 
brake press. Brake 
presses from 22% to 
300 tons are available 
for your requirements 
by Reynolds 
Aluminum Fabricating 
Service. 












Washing machine 
tubs being fabricated 
here are one example 
of countless quality 
parts that can be 
produced to your 
specifications by 
Reynolds Aluminum 
Fabricating Service. 











Here is part of a 
battery of medium 
presses in a Reynolds 
plant. Large, medium 
or smali—Reynolds 
Aluminum Fabricating 
Service has presses 
to fit your every need. 
























Write for your copy of the 24-page “Catalog 
of Facilities.’ Get full details on the tremen- 
dous production facilities of Reynolds Alumi- 
num Fabricating Service. 





See Reynolds “Do-It-Yourself” program, 
Sunday nights on NBC-TV 
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from your designs with 


RESS PARTS 


from REYN © LDS 


If your designs call for aluminum parts 
that require blanking, punching, draw- 
ing, forming, stamping, piercing or other 
press operations, Reynolds Aluminum 
Fabricating Service can produce these 
parts to your specifications quickly, effi- 
ciently and economically. 


The great variety of Reynolds special- 
ized equipment permits you to obtain 
the economy of the machines best suited 
to your purpose without making the tre- 
mendous capital investment in equip- 
ment and added plant capacity which 
would otherwise be required. Reynolds 
quality control from mine to finished 
product and Reynolds experienced de- 
sign and engineering service go hand in 
hand with these facilities to assure you 
the most from your designs. 

In two plants alone, out of the more 
than 30 Reynolds plants in 18 states, 
Reynolds offers 128 presses including 
mechanical presses from 2 to 1700 tons 
and hydraulic presses from 300 to 5000 
tons. Reynolds can furnish press parts 
from simple blanks to deep drawn parts 
of large area; from very thin to the thick- 
est aluminum that can be drawn. 

For full details on these operations 
and on the many other services offered 
by Reynolds Aluminum Fabricating 
Service, call the Reynolds office listed 
under “Aluminum” in your classified 
telephone directory or write Reynolds 
Aluminum Fabricating Service, 2061 
South Ninth Street, Louisville 1, Ky. 





FABRICATING SERVICE 


ROLL SHAPING - TUBE BENDING - WELDING - FINISHING «: IMPACT EXTRUDING 


























Corrosion Resistant Valve Designs 
Employ Flexon Bellows 


AMeG ie. 


To Isolate Bonnet from Flow 


re 
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FLEXON OFFERS 
THE COMPLETE 
BELLOWS SERVICE 


Flexonics Corporation manu- 
factures a complete range of 
bellows and bellows assem- 
blies in brass, bronze or 
stainless sieel for vacuum 
equipment, thermostatic de- 
vices, pressure controls, 
packless valves, pneumatic 
instruments, hydraulic mech- 
anisms, rotating shaft seals 
and many other services. 


“EyEXON BELLOWS as 


The Flexon Bellows Design 
Guide gives valuable applica- 
tion and design information. 
Write for your copy, today. 


Good examples of how to seal a valve 
stem without packing are the valves illus- 
trated. These are manufactured by the 
Wm. Powell Co., Cincinnati, for handling 
a wide range of corrosive fluids. 

To isolate working parts from the flow 
and/or prevent contamination of the fluid 
being handled, Flexon Bellows are used to 
seal the stem opening. One end of the 
bellows is welded to the stem; the other 
end is welded to a disk that fits snugly in 
the gasketed female body-yoke joint. 

Flexon Bellows used are stainless steel, 
Monel or brass depending on service. In 
some services the bellows must withstand 
pressures up to 1,000 psi, temperatures 
from —65° to 1500° F. 

This is just one of countless seal prob- 
lems that can be solved effectively with 
Flexon Bellows. A few of the many other 
uses for Flexon Bellows are given at the 
left. For specific recommendations, send 
an outline of your problem. 





New Parts 


(Continued from Page 229) 





motors are available with speeds 
of 1725 or 1425 and 1140 or 950 
rpm at 60 or 50 cycles, and in volt- 
ages of 208-220/440, 220/380, and 
550. Made by General Electric Co, 
General Purpose Component Mo- 


tor Dept., Schenectady 5, N. Y. 
For more data circle MD-30, Page 215 


Subminiature Potentiometers 


Series of subminiature precision 
potentiometers weigh only 1'-oz 
each and are %-in. in diameter. 
Designated series C-078, they in- 
corporate multiple-finger contact 
brushes and gold-plated slip rings 
and terminals. Electrical rotation 
is 320 deg. Units are completely 


enclosed and can be ganged and 
independently phased. They are 
also available with special torque 
ratings, ball bearings, sealed hous- 
ings, special tolerances and other 
requirements for any linear or non- 
linear function. Available from 
DeJur - Amsco Corp., Electronic 
Sales Div., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 


For more data circle MD-81, Page 215 


Self-Flaring Fitting 


New Combination fitting has a 
hard metal wedge insert secured 
in the connector body. Tubing is 
supported internally by this insert, 
upon which self-flare is made as 
the nut is tightened. No mechani- 
cal flaring is necessary. Fitting 
can be disassembled repeatedly 





FLEXON BELLOWS DIVISION 


1339 S$. THIRD AVENUE @ MAYWOOD, ILLINOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 
In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


Flexon identifies o 
products of Fiexonics ¥ 
Corporation that 


have served industry 
tor over 53 years. 
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aS BESTOr - ASBESTOPRENE 
neoprene asbestos- 





Canadian 


asbestos 
molded 


synthetic rubber 


*Coft” AUTOMOTIVE PACKINGS PARADE! 
VICTOR QUALITY PRODUCTS ALL! 


Where non-metallic or “soft” gasket materials are to be specified, design 
engineers will find only VICTOR with the complete line of packings for 
each specific need. 
YOUR COMPLETE GUIDE For automotive or aeronautical purposes, you choose from dozens of 
TO GASKET MATERIALS— highly developed fibrous and synthetic rubber compositions—each dis- 
Victor Engineering Catalog tinctly classified by SAE-ASTM specifications . . . each a superior sealing 


No. 505. If you don’t have : cal 
a copy, please request one element in recommended applications. 
Technical counsel is available without obligation. Whether you specify 


on your letterhead. 
packings in sheets or finished gaskets, your product can have the advantage 


of Victor’s leadership in sealing engineering—without added cost. 
There’s a Victor Field Engineer in your area—or contact the home office. 


Victor Mfg. & Gasket Co., P.O. Box 1333, Chicago 90, Ill. 


OF QUALITY 
VICTOR 


ee “ORIGINAL EQUIPMENT”’ 


PIONEERING GASKETS ¢ OIL SEALS ¢ PACKINGS 
SEALING PRODUCTS EXCLUSIVELY 


@ 
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BALL BUSHING 


The BALL BEARING for your 


LINEAR MOTIONS 


Sliding linear motions are nearly always troublesome. Thousands 
of progressive engineers have solved this problem by application 
of the Precision Series A or Low-Cost Series B BALL BUSHINGS. 


Alert designers can now make tremendous improvements in their 
products by using BALL BUSHINGS on guide rods, reciprocating shafts, 
push-pull actions, or for support of any mechanism that is moved 
or shifted in a straight line. 


Improve your product. Up-date your design and performance with 
BALL BUSHINGS! 


Now manufactured for %4", 4%", %", 1", 
1’", 2", 2%", and 3" shaft diameters. 


LOW FRICTION - LOW MAINTENANCE 
ELIMINATES BINDING AND CHATTER 
SOLVES SLIDING LUBRICATION PROBLEMS 
LONG LIFE > LASTING ALIGNMENT 


Progressive Manufacturers Use Ball Bushings 
—A Major Improvement at a Minor Cost 


THOMSON INDUSTRIES, Inc. 
Dept. E, MANHASSET, NEW YORK 


= Write for descriptive literature and the name of our 
representative in your city. 


Also manufacturers of NYLINED Bearings — DuPont NYLON 


within a metal sleeve—for rotation and reciprocation. 








New Parts 





ee 


and will always provide a positive 
seal on reassembly. One-piece 
chrome molybdenum steel sleeve, 
slotted at one end, grips the tube 
and absorbs vibration. The solid 
end of the sleeve presses into the 
flared mouth of the connector body 
when the nut is tightened. Flow 
of fluid through tubing at the 
joint is full and unrestricted, be- 
cause connection can be made only 
to tubing which is free from col- 
lapsed walls and inside burrs. Fit- 
ting can be used at pressures to 
20,000 psi or more and is available 
in sizes to fit 4 to 2-in. OD tubing. 
Made by Flodar Corp., 1366 E. 
45th St., Cleveland 3, O. 


For more data circle MD-82, Page 215 


Cartridge Roller Bearing 


Assembled and _= self-contained 
Flexi-Flange cartridge roller bear- 
ing is installed with only a hand 
drill and wrench. Housed in a flex- 
ible neoprene housing, it is of steel 
cage construction. Misalignment of 
at least 1 degree between shaft 


and housing is possible. Shaft size 
range is 4% to 1 7/16 in. Smallest 
size supports radial load of 415 lb 
at 100 rpm, while largest size has 
a capacity of 1665 lb at the same 
speed. Made by Rollway Bearing 
Co., 541 Seymour St., Syracuse 4, 


N. Y. 


For more data circle MD-83, Page °15 


Rotary Actuators 


Series 249 ten-pound rotary ac 
tuators for aircraft can handle ul- 
timate loads up to 17,000 Ib-in. and 
maximum operating loads up to 12,- 
000 Ib-in. Envelope size of the ‘arg- 
est actuator in the series measures 
approximately 334 x 614 in. With- 
out changing the basic configura- 
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Torq-Master, used witht 
torque converters 

and fluid couplings in 
the lumber industry 


Giant gear owt Right angle 
and rack vertical pump drive 


Miniature motor. 


Pacific, 
One of more than 
$0 basic designs . G-E gearmotor 


look to 


WESTERN 
GEAR {0 


ight 
mM : 
custom engineering Centrifugal 
blower, ‘ 
* Je . one of many 
specialized machinery design sizes 
for every purpose 


reducer 


complete line of electro - asia 


Helicopter rotor 
marine gear 


drive unl mechanical catalog products 


gears of all types and sizes 


Aircra‘t cable 
drum type 
Miniature precision : hoist, hydraulic, 
differential unit pneumatic or electric 
drive 


Rotary actuator powered by 
both hydraulic and electric 
motors. One of hundreds 

of basic designs 


Trawi winch 


Horizontal stabilizer actuator 
unit. AC and DC power 
providing three speeds for 
manual, auto pilot and 
coarse control 


“The difference is reliability” « Since 1888 


Engineering service available without obligation. Let us quote you on your needs. 


Address Executive Offices, Western Gear, P.O. Box 182, Lynwood, California 


PLANTS AT LYNWOOD, PASADENA. BELMONT, SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON... REPRESENTATIVES IN PRINCIPAL CITIES 
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DC needle bearings give high-capacity 
performance in minimum space 


236 


Spherical Roller 


Unique construction— accurately 
drawn, surface-hardened shell re- 
tains rollers and serves as outer 
raceway. 


Full complement of small diameter 
rollers—precision-ground and 
through-hardened—assures top 
capacity by distributing load over 
large number of contacts. 


Turned-in lips of the case-hardened 
outer shell keep dirt and grit out, 
lubricants in—while retaining trun- 
nion ends of rollers. All wear sur- 
faces of outer race are case-hardened. 


No inner race required on surface- 
hardened shafts—reduces space re- 
quirements, lowers unit costs. 


Simple assembly—arbor press 
seats bearing in round housing bore. 
No collars, shoulders or retaining 
rings needed. 


Closed end type DC Needle Bear- 
ings are available for stub shaft 
applications. The closed end pro- 
vides a perfect seal at no extra cost. 


Needle Bearings are made in a Precision Series for most 
applications and an Extra Precision Series where low radial 
play and minimum eccentricity are required. Easy lubri- 
cation through optional hole in shell or through hole in 
shaft assures long service life. Bearings can be pre-packed 
with suitable grease for those applications requiring grease 
lubrication. 
See our new Needle Bearing Catalog in the 1955 Sweets 
Product Design File—or write direct for Catalog No. 55. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


District offices and distributors in principal cities of United States and Canada 


TORRINGTON ///£0/- 





@ Tapered Roller 


Cylindrical Roller e@ Ball e@ Weedle Rollers 
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New Parts 








tion, a wide output range is made 
available by using interchangeable 
gear stages. Gear ratios range 
from 4.8:1 to 7,500,000:1. Design 
includes a load-limiter which de- 
energizes the unit when the output 
load exceeds a predetermined value 
and, upon relief of the overload, 
re-energizes the actuator to com- 
plete the stroke. Load limits are 
externally adjustable within the 
unit’s operating range. Operating 
range of the load-limiter -is- also 
variable by means of interchange- 
able springs. Made by Lear Inc., 
110 Ionia Ave., N. W., Grand Rap- 
ids 2, Mich. 


For more data circle MD-84, Page 215 


Limit Switch 


Designed for use in small appli- 
ances, office machinery and other 
devices which must operate on ei- 
ther ac or de, this limit switch 
is approved by Underwriters’ Lab- 
oratories for 3 amp, 125 v. The 
trip point repeats within a 0.010-in. 





tolerance, and the switch has a 
movement differential of less than 
0.060-in. Mountings can be supplied 
to suit individual requirements. 
Made by Pass & Seymour Inc., Ap- 
pliance Switch Div., Solvay Sta- 


ion, Syracuse 9, N. Y. 
For more data circle MD-85, Page 215 


Adjustable-Speed Transmission 


Speeds from 7500 rpm to zero 
are obtainable from model 30MS5 
adjustable-speed transmission de- 
signed for such diverse applications 
a8 tachometer testers, small gen- 


erator drives and test equipment. | 


(Continued on Page 240) 
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MARVELSSsclé 





For Efficient 





Syncl 
as 





OVER 600 
Original 
Equipment 
Manufacturers 
Install Marvel 


Equipment 


inal Filters 
Standard 








SUMP TYPE 


(cutaway) 


PROTECT EQUIPMENT 
INCREASE PRODUCTION 


REDUCE MAINTENANCE 


Marvel Synclinal Filters installed in the sump or on the 
line preceding pump offer maximum protection on all 


hydraulically actuated and other equipment 


pressure circulating oil systems. Maintenance 


tion costs are reduced because Marvel Sy 
BALANCED design offers greater ACTIVE 
with sufficient storage capacity for filtered 


utilizing low 
and produc- 
nclinal Filters 
filtering area 
out damaging 


particles, thus, longer periods of productive operation are 


attained at minimum ‘‘down time” 
and repairs. 


PRODUCTION ENGINEERS 


due to maintenance 


and MAINTENANCE MEN 


whose job it is to keep production machinery operating 
at peak efficiency and who have recognized the superiority 
of Marvel Synclinal Filters in the filtration of hydraulic 


oils, fire resistant hydraulic fluids, coolan 


ts, lubricants, 


etc. are specifiying Marvel Synclinal Filters on all new 
equipment and standardizing with Marvel Synclinal Filters 


on all machines within their plants. 


Another outstanding reason for their preference is the 


simple construction of Marvel Synclinal 


Filters which 


allows them to be easily disassembled, thoroughly cleaned 
and reassembled on the spot, by any workman in a matter 


of minutes. Line type operates in any positio: 


m and may be 


serviced without disturbing pipe connections. 


A SIZE FOR EVERY NEED 


Available for sump or line installation in capacities from 
5 to 100 G.P.M. Greater capacities may be attained by 
multiple installation (as described in catalog). Choice of 
Monel mesh sizes range from coarse 30 to fine 200. 


As in the past, 


IMMEDIATE DELIVERY! 


Marvel continues 


to offer _ Immediate Delivery! 


MARVEL ENGINEERING COMPANY 


625 W. Jackson Bivd., Chicago 6, Ill. 
Phones: FRANKLIN 2-3530 & FRANKLIN 2-4431 


U 

ynclinal FILTERS 
ZINN 

Filtration cf— 

Hydraulic Oils 

Fire Resistant Hydraulic 

Fluids 


Coolants — Lubricants 
Water 






























LINE TYPE 


(cutaway) 









SYNCLINAL FILTERS 








VISIT OUR 
EXHIBIT 
Booth #809 
at the 
PRODUCTION 
ENGINEERING 
SHOW 
Navy Pier— 
Chicago, Ill. 
SEPT. 6 to 16 


MARVEL 



















in Action! 























Catalogs 
containing 
complete data 
available on 
request 





Without obligation, 
Marvel Synclinal Filters, as indicated :— 


[] Catalog No. 106—For Hydraulic Oils, Coolants and 


Lubricants 


] Catalog No. 300—For WATER 
F] Data on filters for Fire-resistant hydraulic fluids. 


Name 
Title 
Company 
Address 


please send me complete data on 
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Westinghouse 6-Unit 
Oil-Tite* Control Station 


Greater Unit Flexibility for Oil-Tite pushbuttons is provided by maay 
types of operators. Oil-Tite controls available in one to twelve vait 
stations. The die-cast gasketed oiltight enclosure is impervious ‘0 
water, oil, coolant, cutting compounds and dust. 
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Here’s why 





Westinghouse control stations 
increase pushbutton flexibility 


industry’s Most Complete Line offers a wide 
selection of components for every pushbutton appli- 
cation—standard duty, heavy duty, oiltight, pendent 
type and special service. 


Standardized Components provide greater appli- 
cation flexibility—help you benefit from off-the-shelf 
shipments and smaller inventories. The simple com- 
bination of a few interchangeable component parts 
gives you the right pushbutton or selector switch for 
every application or service requirement. 


Special Features like these save you time and 
money: double-break, solid silver contacts—complete 


selection of interchangeable operators—large buttons 
*Trade-Mark 


you can BE SURE... i¢ iTS 


Westinghouse 





Be 


Standard-Duty pushbut- 
tons are available in a 
choice of one-, two- and 
three-unit Stations. 


Heavy-Duty surface 
mounting stations offer a 
variety of enclosures—a 
wide range of accessories. 
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for easier, more certain operation—shroud shielded 
buttons protect against accidental operatioh—double 
knockouts, top and bottom, for easier wiring—finest 
available materials. 


Enclosures for Every Application—surface or 
flush mounting, indoor or outdoor, water and dust- 
tight, oil immersed, die-cast gasketed oiltight, and 
pendent mounting. 

Why not investigate the advantages of standardizing 
on all your pushbutton needs with Westinghouse con- 
trol stations? Get the full story from the control sales 
engineer at your nearest Westinghouse office, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-30189 








od 


Special-Service pushbut- 
tons available for mining, 
steel mill and other extra- 
heavy-duty applications. 


Pendent-Type stations are 
available in standard, 
heavy-duty and Oil-Tite 
enclosures. 
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Here is Ohio Gear's new redesigned “baby” speed reducer, the horizon- 
tal double reduction 1/6 horsepower DOX. This sturdy and efficient unit 
has a modern zinc alloy housing, available in ratios of 4:1 to 1600:1, 
with torque capacities of 25 to 150 inch pounds, The DOX has a definite 
place in the fields of animated displays, home work shops, conveyors, 
barbeques, and domestic stokers. 

Another recent addition to the right angle line is the compact RA-O. 
The capacity of this bevel gear unit supplements those of the RA-2 and 
RA-4; the new RA-O has 5” shafts and standard ratios of 1:1, 2:1, 
and 3:1 with ratings of 2, 1% and 1 Horsepower, respectively, at 1800 
RPM input speed. Assemblies available with output shaft vertically 
up or down, or both. 




















Parts 
(Continued from Page 237) 





Delivered torque increases as speed 
increases. Micrometer control over 
entire speed range is standard. En- 
tire assembly, consisting of mo- 
tor and drive, can be mounted with 
only four bolts. Transmission can 
be obtained without motor, or with 
one of many types of built-in mo- 
tors, as well as with a variety of 
reducer assemblies. Made by Gra- 
ham Transmissions Inc., Meno- 


monee Falls, Wis. 
For more data circle MD-86, Page 215 


Magnetic Counter 


With switch lever up, series 1520 
magnetic counter adds; with switch 
down, it subtracts. Counter has 
two coils and an actuating means. 
Coils for 24, 48, 110 and 220-v ac 
or dec operation are available. 
White plastic wheels have 0.188-in. 
high black figures. Counter can be 


actuated by any type switch, re- 
lay or photoelectric unit, either to 
add or to subtract. Dimensions are 
4Y, x 234 x 3 in. Counter is avail- 
able with three, four, five or six 
figures, reset or nonreset. Operat- 
ing speeds of 700 counts per min- 
ute and higher are possible. Made 
by Veeder-Root Inc., Hartford 2 


Conn. 
For more data circle MD-87, Page 215 


Hydraulic Cylinder Packings 





Chemically inert Teflon piston 
cup, U-cup and flange packings 
provide protection against the cor- 


OHIO GEAR 1338 £. 179th ST. 
COMPANY «GEARS CLEVELAND 10, OHIO 
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You Get Many Benefits 
ONE OF A SERIES 
| By Specifying MICKERS- Hydraulics 








Reduced Maintenance Costs 


Vickers Oil Hydraulic Equipment is built to | Shown below are several of the practical aids 
provided to assure you quick and economical 
service on Vickers Hydraulics. 












minimize maintenance . .. has an outstand- 


ing performance record. Nevertheless, Vickers 


recognizes that sooner or later any piece of VICKERS Incorporated 
‘ P DIVISION OF SPERRY RAND CORPORATION 
machinery requires overhaul. So we have de- 1430 OAKMAN BLVD. * DETROIT 32, MICH. 


° m Application Engineering Offices: « ATLANTA 
veloped a service department of exceptional cht CAGO AREA ——— 8 Offic “INNATI « CLEVE- 
LAND ’s DETROIT e« HOUSTON « LOS ANGELES 


efficiency . . . one that is convenient for you b AREA (El Segundo) « MINNEAPOLIS « NEW YORK 
y y y AREA pK. , N. J.) ¢ PHILADELPHIA AREA (Media) 


i -trai i PITTSBURGH AREA (Mt. Lebanon) ¢ ROCHESTER 
reason of full time factory-trained service men PITTSBURGH AREA. FRANCISCO AREA. (Berkeley) 
¥ 2 SEATTLE « ST. LOUIS + TULSA « i 

working out of our offices from coast to coast. a 7. MOWORCESTER 
; -* 
. “s- 
* 
oe 
2 
% + 
"SPARE PARTS” a 
RECOMMENDATIONS. oe 
< 
. Our service men will study - 
your -situation and make: + 
' practical recommendations 





_ on your spare parts inven- 


















“tory. . will check your ~ SERVICE KITS - 
: Bbaadaies and provide you * © ‘Posksged: teats west 
[2 : et pair kits for many: Vickers: products 
a with printed lists of parts "+. are available, These provide all needed parts for — 
ES usual ty required. quick repair in the field and at minimum cost. _ 
_ In addition, these kits simplify stock oonasd by oe 
Sk ‘ealeng: ees Se eee Poe “a 
PREVENTIVE 
MAINTENANCE 


Our service men will gladly 
set up for you an effective 
program of preventive 
maintenance on a timetable 
basis. This avoids costly 
down time and keeps main- 
tenance costs at a minimum, 


SERVICE SCHOOL 





Vickers maintains a Hy- 

draulics Training School for engineering, main- 
tenance and service personnel of both original 
equipment manufacturers and their customers. For 
further information, please contact Product Service 
Department directly. 





(Sat ot | eg a ae 
ereeeeeeseeeeeeeeeeeeeee ee eeeeeeeeeetaeeteeeeneeseesnbeossa 














ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Evenything You Want 


in a Quick-Connective 
Pneumatic Coupling 





HANSEN 





0 
TULL 


: 


= 
q 
= \ 


Smaller. 
Lighter. 


Effectively handles 
more volume than any 
other coupling of 
equal dimensions. 


Handles any job with 
fittings from %"to Ve", 
from the air line to the 
air tool. 


All Series 3-RL Sockets 
and Plugs are inter- 
changeable — reduces 
stock inventory to a 
minimum. 


One-way shut-off—for 
pneumatic service 
applications. 


Positive locking. 


SERIES 
3-RL 


RING-LOCK 
COUPLING 


Compactly designed, the Hansen Series 3-RL 
Coupling effectively handles far more volume 
than any coupling of equal dimensions. On 
any job requiring 34” to 4g” connections— 
from the air line to the air tool—this single 
size Hansen Ring-Lock Coupling — with 
completely interchangeable Sockets and 
Plugs —does it all— makes it easy to keep 
stock of parts in balance—holds inventories 
to a minimum. 


To connect the Series 3-RL Coupling, you 
merely push the Plug into the Socket. To 
disconnect, just turn the sleeve. When 
Coupling is connected, a locking ring in 
Socket enters groove in Plug, provides 
positive lock and insures tight fit. Sockets 
with aluminum bodies are available for use 
with small hand-operated air tools. 


2 Oe. ae 
HANSEN SERIES 3-RL 
eens — 


Sees ai *% 





New Parts 





rosive action of all types of syn- 
thetic nonflammable fluids. They 
will withstand temperatures to 350 
F and are self-regulating to com- 
pensate for pressure. Piston cup 
packings are available in a stand- 
ard range of cup sizes from 1 to 
12 in., or to specifications. They 
are recommended for pressures to 
2000 psi. U-cup packings are fur- 
nished to piston or cylinder speci- 
fications, for pressures to 1500 psi. 
Flange packings are made to speci- 
fications for pressures to 2000 psi. 
Made by Crane Packing Co., Dept. 
MDC, 1800 Cuyler Ave., Chicago 
13, Ill. 


For more data circle MD-88, Page 215 


Mercury Relay 


Redesign of two-pole, single- 
throw mercury relays incorporates 
a collar which supports the relay 
tube itself. A tamper-proof self- 
closing spring clamp replaces 
screw type clamp. The bottom set 
of compression type connectors can 
be placed in either vertical or hori- 
zontal position for easier load con- 
nection. Aluminum cups hold mer- 
cury. Contacts are completely en- 
closed in hermetically sealed tubes 
for safe operation in explosive, 
corrosive or outdoor atmospheric 
conditions. Cotton interwound coils 


| Relative size ot ordinary 
ling required for effective 


Equipped with auto- J 
j handling of same volume 


matic sleeve lock. 





Write for Descriptive Literature 


QUICK CONNECTIVE FLUID LINE COUPLINGS 


MANUFACTURING COMPANY 


CLEVELAND 11, OHIO 


SINCE 1915 , 


THE HANSEN 


4031 WEST 150th STREET e 
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Precision and uniformity go hand in hand at Torrington— 
regardless of the size of the order. 


Automatic equipment of special design, and the know-how 
gained in almost 90 years of precision metalworking enable 
us to produce your small precision parts to the highest stand- 
ards of uniformity. 

Let us produce a trial order for you. Send your blueprint or a 
sample part for our prompt quotation. Ask for our Condensed 
Catalog. It shows many of the parts we can make faster, better 
and for less than you can yourself. 


THE TORRINGTON COMPANY 
Specialties Division 
110 Field Street, Torrington, Conn. 


M “Faerie 0 PARTS 


Makers of Torrington Needle Bearings 





Get Your Free 
Copy of this 


PUMP 


BOOKLET 


Peete 








It Gives You Basic Information on 


PIONEER 


Centrifugal 
and 


ROLLWAY 


Positive 
Displacement 


PUMPS 


for Coolants, 
Lubricants, and 
Abrasive Liquids 


Send for 
Your Copy 


PIONEER PUMP DIVISION 


An introduction to Pioneer's complete 
line of 400 models—developed 
through 23 years as a specialist in 
Centrifugal and Positive Displace- 
ment pumps. Illustrated are some 40 
Pioneer and Rollway models, to- 
gether with numerous application 
pictures and a description of the 
features of basic pump types. 


Pioneer pumps offer manufacturers 
many advantages, including the sav- 
ing effected through the selection of 
standard pumps to meet custom 
requirements—plus an unusual op- 
portunity for standardization and 
interchangeability. 


Pioneer application engineers will 
welcome the opportunity to discuss 
your pump requirements with you. 


DETROIT HARVESTER COMPANY 


5450 West Jefferson Ave 


. Detroit 9, Michigan 
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are impervious to dust, dirt and 
moisture. Contacts may be had 
either both normally open or nor. 
mally closed. Model EM-4, illus. 
trated, is rated at 35 amp or 2 hp 
at 115 v, ac. Heavy-duty type 
HD-4 is rated at 60 amp at 115 vy, 
ac. The de ratings of both models 
are 12 amp at 120 v and 7 amp at 
220 v. Made by Ebert Electronics 
Corp., 212-26 Jamaica Ave, 
Queens Village 28, N. Y. 


For more data circle MD-89, Page 215 


Self-Locking Fasteners 


Self-locking, flat type C7000 se- 
ries Speed Nut accommodates either 
A or B (Z) sheet metal screw 
threads. The vibrationproof fas- 
teners are made in one piece of 
spring steel. They spin freely down 


INWARD a 


ARCHED SPRING LOCK 


ARCHED PRONGS 


ARCHED BASE 


the screw threads, with the base 
arch of the nut flattening with one 
or two final turns to force its 
prongs into the roots of the 
threads. Made by Tinnerman Prod- 
ucts Inc., Dept. 14, P. O. Box 6688, 
Cleveland 1, O. 


For more data circle MD-90, Page 215 


Miniature Solenoid 


The shading coil of this compact, 
lightweight solenoid is embedded 
in the plug for high efficiency and 
high seated pull. Solder terminals 
are standard, but the solenoid can 
be furnished with flexible leads. 


Engineered to a particular appli- 
cation, it is factory tested for 
breakdown, continuity, current pull 
and dimensional accuracy. Kegu- 
larly rated at 115 v, 60 cycles a¢, 
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ealtite resists corrosive mixture of pow- Sealtite protects grinder motor leads . . . In paper mill’s steamy air, Sealtite is cov- 
Hered calcium sulphate, magnesium oxide flexes continuously under abrasive coat of ered with oil and wet pulp containing 
nd magnesium chioride. metal dust, oil and coolant. chlorine and caustic soda. 


ive the dirtiest jobs to 
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TE flexible, liquid-tight conduit 





Oe ne: 


liquid-tight, tough 
polyvinyl! outer jacket 


spirally wound, inter- 
locked zinc-plated 
steel strip 


copper conductor for 
positive ground 
wound in spaces be- 
tween convolutions 
























































































Sealtite makes tight bends on hydraulic Sealtite keeps weather out of leads to out- Cutaway shows construction 
press, keeps motor leads free from oil, door pump motor. details of Sealtite Type UA. 
grease and water. 
Sealtite is made in two types. Specifications in table Sealtite* flexible, liquid-tight conduit gives wiring 
below. Type UA is approved by Underwriters’ Labora- maximum protection against oil, grease, water, dirt, 
— for —- in wet spots. Available in light gray as chemicals, corrosive atmospheres and weather. Noth- 
well as blac : : : 
, ing gets through its tough, polyvinyl outer covering. 
T ' ; 5 i 
if f ype EF" meets JIC standards. Extra flexible . . . ideal It stands up under continuous flexing . . . absorbs vi- 
: or machine tool applications. Standard stock colors: brati i ional rt ” t 
i black, and machine tool light gray at no extra cost. ee ee ** * eee ere 
aligned outlets . . . prevents burn-outs. For long runs 
SEALTITE TYPE E. F. or short leads it’s easy to install . . . saves the time it 
, 7 ; 
; — a — would take you to cut, bend and fit rigid conduit. 
4 — DIAMETER DIAMETER Inside | Est. Wot. Feet 
: = (Inches) (Inches) Bend (Lbs. Per | Per Std 
(In.) Diam. | 100Feet)| Coil 
Min. Mox. Min. Max. (In.) ELECTRICAL WHOLESALERS stock 
2 485 "505 390 Fio 3 274.0 250 Sealtite in easy-to-handle coils. Buy 
620 640 ‘820 ‘840 6 29.0 200 + thi ; 
% 815 835 1.030 1.050 9 38.5 200 it this pe far: pong lengens . . . cut & 
me 1.030 1055 1290 1315 10 68.0 100 on the job without waste. Your elec- 
=i 3 1.395 1.630 1.655 13 86.0 100 trical wholesaler also stocks liquid- 
2 2.020 2045 2350 2375 7 sane 50 tight connectors. For more infor- 
. av a 2.505 2.850 2.875 20 198.0 _ mation write for Sealtite bulletins. 
4 sop | aes | tae | cee A ry os Address The American Brass Com- 
pany, American Metal Hose Branch, 
Waterbury 20, Conn. 
SEALTITE TYPE U. A. — ssi62 
tPat. App. For 
NSIDE OUTSIDE Appr. 
1g DIAMETER DIAMETER inside | Est. Wot. | _ Feet 
tin.) (Inches) (Inches) Bend | (Lbs. Per | Per Std. 
_ Diam. | 100 Feet) | Coil E 
— = Max. Min. Max. (In.) j FLEXIBLE, LIQUID-TIGHT CONDUIT 
H_%* | 484 | 504 690 710 8 30.0 200 
= a 642 820 840 10 36.6 200 
+ 820 ‘840 | 1.030 | 1.050 15 48.2 750 e 
| 1081 1.066 1.290 1.315 18 877 T00 
La} 1.380 1.410 7.630 1.660 21 116.5 50 AN AY ACON D PRODUCT 





























Mail this Coupon 
if you want an 
Opportunity to grow 


NAME 





ADDRESS 





CITY STATE 
Check your DESIGN EXPERIENCE in these (or related) fields: 


[] Compressors C) Gears C) Controls 

(] Turbines C) Valves C) Test Equipment 

() Structures () Heat Exchangers C) Test Rigs 

C) Afterburners and and Combustion 
Related Equipment Problems 

C) Aerodynamics C) Bearings 

C) Hydraulics C) Piping 

Total years Mechanical Design experience. 




















We may want to call you by telephone. So please give phone no. 
and best hours for receiving calls 





Mail immediately to Mr. P. R. Smith, Dept. 4, Design Employment. 


GOOD FUTURES FOR MEN OF ABILITY! 


There is constant creative challenge in the development of aircraft 
engines — turbojet, turboprop, nuclear. Frequently our designers are 
working beyond the extreme limits of current technical knowledge — 
exploring, pioneering to solve problems of weight, stress, vibration. 
Our work requires good men — but it makes good men, too. 
Thus, if you meet our qualifications, you'll have every opportunity 
to use your abilities to the utmost. If you have superior ability — or 
can develop it — there’s no limit to your future. Rest assured, we'll 
encourage your professional growth — recognize and reward it. 


NOT AN IMPERSONAL MASS-PRODUCER! 


In a financial sense Pratt & Whitney Aircraft is big — strong, well- 
financed, the world’s foremost designer and builder of aircraft 
engines. Yet it is not an impersonal, sprawling, industrial giant. It is 
primarily a design and development organization not a mass producer. 

Because of this P&WA offers the small company environment so 
desired by most engineers — the ingredients of friendliness, helpful- 
ness, encouragement that make for a secure and happy life. 

Yet at the same time it offers you and your family all the benefits 
characteristic of a big company — many employee help plans, attrac- 
tive salary levels, unexcelled facilities. And, of course, it offers New 
England living with all that this implies in cultural advantages, good 
schools, a pleasant life in suburban areas. 

There's a real future here. So mail the coupon today. At Pratt & 
Whitney Aircraft there’s always plenty of opportunity for men who 
want to grow in professional standing. 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD 8, CONNECTICUT 
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it is available on order for any 
other ac voltage and frequency, 
The solenoid operates in any posi- 
tion. Made by Dormeyer indus- 
tries, Dept. MDC, 3418 N. Mi!wau. 


kee Ave., Chicago 41, Il. 
For more data circle MD-91, Page 215 


Open Type Gearmotor 


This open type gearmotor for 
overhanging or radial thrust loads 
is offered with starting torques up 
to 75 lb-in. and gear ratios from 
4:1 to 30,000:1. Motor has double- 
supported gear shafts running in 
sintered bronze bearings, heavy 
duty gears and output shaft, and 


helical pinion and gear in the first 
step. Synchronous, nonsynchronous 
unidirectional, or nonsynchronous 
reversible motors are available. Ap- 
plications include vending ma- 
chines, recording instruments, tim- 
ers, office machines and appliances. 
Made by Barber-Colman Co., Small 
Motors Div., 1300 Rock St., Rock- 
ford, Ill. 


For more data circle MD-92, Page 215 


Quick-Exhaust Valve 


This oversized exhaust opens au- 
tomatically upon reversal of the 
main operating valve, permitting 
almost instant discharge of ¢x- 
haust at the cylinder. Four mod- 
els are available, with pipe sizes 
of 3%, %, % and 1 in. Pres 
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STRENGTH 


Resistance welds are stronger than 
either of the metals welded together. 
After 10 years of exhaustive tests no other 
joint survived, practically all automobile 
manufacturers have adopted resistance 
welded wheels. The wheels are made with 
8 spot welds instead of the 12 conven- 
tional rivets . . . using Sciaky equipment. 











LEAKPROOF 


With resistance welding there is no hole 
... thus it is leakproof. Actually, resist- 
ance welding is commonly used to make 
gastight seams. However, riveted assem- 
bly is inherently subject to leakage. Not 
only costly to make leakprcof, it is some- 
times even impractical. 


Resistance welding helps you improve your product design 


RESISTANCE TO CORROSION 
Resistance welding leaves no exposed 


metals to corrode, because the weld is — 


within the metals. There are no holes and 
the joint is tight. However, tight fit-up 
cannot always be maintained for riveted 
joints or rivet heads. The result is pene- 
tration of atmospheric moisture and cor- 
rosion. 





KG - 
x = 


aa 


a 
r. fj 
it = + 
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REDUCTION OF WEIGHT 


Nothing is added to make a resistance 
weld—no rod, flux, rivets, etc., are 
needed. The parent metals themselves are 
fused together. Resistance welding a prod- 
uct provides a considerable savings in 
weight compared to riveting, or other 
forms of welding. 


A BASIC REQUIREMENT 
F SUCCESSFUL DESIGN | 


LACK OF DISTORTION 

Properly applied, resistance welding 
practically eliminates warpage and distor- 
tion. Thus, costly jigs and fixtures to re- 
duce distortion are not necessary on 
products designed for resistance welding. 
However, fusion welding produces con- 
siderable distortion and does require the 
extra expense of related fixturing. 





IMPROVED APPEARANCE 


Resistance welded spots can be made 
practically invisible. They need not mar 
exterior surfaces as do other forms of 
welding or riveting. Surfaces requiring 
smooth finish and attractive appearance 
are best designed for fastening with re- 
sistance welding. 


Specify Sciaky Patented Three-Phase Resistance Welding 







© 








Largest Manufacturers of Electric 
Resistance Welding Machines in the World 


Sciaky Bros., Inc., 4939 West 67th Street, Chicago 38, Ill., Portsmouth 7-5600 


for the Advantages of Economy and Consistent Weld Quality 


Pioneered, invented, and patented by Sciaky, the three-phase principle of welder 
operation allows a balanced current to be drawn from all three phases of the power supply. 

The result is the lower operating cost of reduced power demand . . . the lower 
installation costs of smaller switch gear and smaller distribution lines .. . 
sistency of suitable weld quality under high production conditions. For detailed explana- 
tion of these and other impressive advantages of Sciaky patented Three-Phase operation, 
write for Bulletin 332. 

Detailed examples of Sciaky resistance welding applications are available in regular 
issues of “Resistance Welding at Work.” Read how other companies large and small 
have improved their product and lowered fabricating costs. Send your name and title 
on company letterhead for these impressive examples of Sciaky’s basic thinking—welders 
designed to do more useful work at lower operating costs with maximum reliability. 


SSciaAKy. 


and the con- 

















ACME CHAIN 



























: 


FOR “MAXIMUMS” 
BY ACME ENGINEERS 


ACME CHAINS ARE ENGINEERED to deliver “MAXI- 
MUMS.” Maximum speed, maximum efficiency and maximum 
economy. No roller chain in the world, of the same type, is 
more rugged or precise than Acme Chain. 

Consult ACME’S engineers, at no obligation, for your 
operation or your new equipment. Such assistance is a well- 
known part of ACME service. 


RUGGED PRECISION CHAIN for EVERY NEED 
Write or call Holyoke JEfferson 2-9458. 








Write Dept. 6X 
for new illus- 
trated 76 page 
catalog on use 
and application HOLYOKE 

of roller chains MASSACHUSESTS 
and sprockets. 
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sure rating is 125 psi, and maxi- 
mum recommended operating tem- 
perature is 175 F. Made by Ross 
Operating Valve Co., 120 Golden 


Gate Ave., Detroit 3, Mich. 
For more data circle MD-93, Page °15 


Rotary Actuator 


Roto Jack provides torque for 
revolving, opening, closing, lifting, 
pushing and pulling by means of 
reciprocating rotary power. It con- 
sists of a cylindrical housing, with 
caps at both ends, in which is 
mounted a rotating shaft with an 
attached vane. Hydraulic oil un- 
der pressure up to 1000 psi, or 
lubricated air under pressure, 
moves the vane. Shaft rotation is 





limited to 300 deg in either direc- 
tion by a stationary inside stop. 
Shaft speed is determined by the 
capacity of the fluid pressure 
source, usually a vane or gear 
pump. Magnitude of torque, which 
depends on the pressure exerted 
on the vane, is 10,000 Ib-in. at 1000 
psi. The unit can be faced mount- 
ed or, by the addition of a bracket, 
flange or foot-mounted. Double 
shaft extensions are available. 
Made by American Engineering 
Co., Aramingo Ave. & Cumberland 
St., Philadelphia 25, Pa 


For more data circle MD-94, Page 215 


Timing Motor 


Right, left or oscillating shaft 
rotations are available on the type 
113 synchronous timing motor. 
Torque rating is 30 oz-in. at 1 rpm. 
Motor runs equally well in any po 
sition. Cylindrical gear train is of- 
fered with 1, 2, 4 and 8-rpm out- 
put speeds. An eight-tooth shaft 
pinion is standard. Motor starts in- 
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stantly and stops within two cycles. 
Temperature rise is 43 C. Motor 
can be supplied for 115 or 220 v, 
50 or 60-cycle operation. Size is 
1 3/16 x 1%-in. Made in produc- 
tion quantities only by R. W. Cram- 


er Co. Inc., Centerbrook, Conn. 
For more data circle MD-95, Page 215 


Insulator 


Quickly and easily installed, this 
nylon splice cap insulator protects 
spliced joints. It will not work 
loose even under conditions of ex- 
treme vibration. An internal me- 
tallic retainer ring permits snap- 
ping the insulator in place over a 
previously installed splice cap and 





prevents accidental removal in 
service. Insulators are available 
in two sizes for use with two 
sizes of splice caps which accom- 
modate normal circuit: wiring from 
two No. 18 wires through three 
No. 8 or two No. 6 wires. Made by 
Buchanan Electrical Products 
“ya 225 Highway 29, Hillside, 
N. J. 


For more data circle MD-96, Page 215 


Sponge Viny! Plastisol 


When subjected to 300 to 400 F 
for 3 to 30 minutes, a new plastisol 
Produces a uniform vinyl sponge. 
It contains chemical blowing agents 
and is shipped as pourable liquid. 
Expansion of 100 to 600 per cent 
and densities from 8 to 30 Ib per 
cu ft can be controlled. Plastisol 
can be used in making such prod- 
ucts as rollers, gaskets, toys, sheet- 
ing, cushions, packing, insulation, 

(Continued on Page 254) 
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... With 
necessary 
cutting, 
punching, 
forming and 
welding! 


...- How about 


leable? 


Stronger 
one piece 
malleable 
iron 

casting with 
better 
appearance 








Better material selection exemplified by this trailer hitch is an 
everyday development in the malleable iron foundry industry. 

The improved design, and therefore appearance, is quickly ap- 
parent. The big advantages are greater uniformity and dependa- 
bility, and increased strength—at lower cost (in this case, 25% 
lower cost to the customer). The unit is completely stress relieved 
and benefits from a better distribution of metal than its fabricated 
predecessor. Improved damping properties and corrosion resistance 
are additional gains. 

If you are not using malleable iron’s remarkable properties, it will 
pay you to call a malleable foundry and go over your products with 
their engineers. Skilled in casting design, they show you how to save 
money and improve your products with Malleable Iron Castings. 





1800 Union Commerce Building Cleveland 14, Ohio 
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Be sure of 


with NATIONAL 


Exclusive Syntech sealing lip cuts torque in half. 


National Syntech® synthetic 

rubber seals are engineered for higher speeds 

and temperatures; applications where torque must 

be held to the absolute minimum. Syntech seals 

have unique sealing lip design to provide mini- 

mum contact between lip and shaft. This design 

reduces torque up to 50% over conventional sealing lips. Operation is cooler; 
service life is longer, and there is no measurable leakage. National Syntech 
seals are available with rubber covered or ground metal O.D.’s, and are 


unaffected by most industrial fluids. 


National Micro-Torc oil seals employ a sealing lip of leather, surface 
coated with a high lubricity elastomer. The exceptional lubricity of 





Running Torque 


Shaft 
Conventional 
Size leat Leather Micro-Torc 








1.500” 60 oz-in 56 oz-in 
New, portable meters measure 


wana - = pone oil seal torque to 60 in. lbs. 
3.812” 95 49 287 207 





























Micro-Tore’s surface coating permits cooler running, “inside” oil 
storage, lower torque. 
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OIL SEALS 


this coating helps reduce torque 

as much as 80%, yet permits operation with no 

measurable leakage. Because the coating is surface only, the 

body of the sealing lip retains its inherent porosity to store oil for 
periods of semi-starved operation. Operation of Micro-Torc is cooler, and 


service life is materially longer. 


National Torque Meters fill industry's need for a quick, accurate way to 
measure oil seal’torque in standards determination, quality control and parts 


inspection. They provide laboratory accuracy, yet are rugged, fool- proof, 
easily used by anyone. Two models are offered: one measuring torque 
to 15 lb. in. on seals to 6” diameter and one measuring torque 


to 60 lb. in. on seals to 8” diameter. 


Factory trained field engineers at your service 


Cuicaco,Int. . . . Room 4113 Field Building, FRanklin 2-2847 

CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., Y Ellowstone 2-2720 

DALLAS, Texas . . . 304% Highland Park Village, JUstin 8-8453 OIL & GREASE 7-18) 

Detroit, MIcH. . .. . . 726 Lothrop Avenue, TRinity 1-6363 O-RINGS SHIMS 

Downey (Los Angeles Co.), CALIF. . 11634 Patten Rd., TOpaz 2-8166 

INDIANAPOLIS, INDIANA . 2802 North Delaware St., WAlnut 3-1535 

MILWAUKEE, Wis. . . 647 West Virginia Street, BRoadway 1-3234 NATIONAL MOTOR BEARING CO., INC. 
NEwark, N. J. . . Suite 814, 1180 Raymond Bivd., Mitchell 2-7586 General Offices: Redwood City, California 

REDWoop City, CALIF. . . Broadway and National, EMerson 6-3861 Plants: Redwood City, Calif., Downey (Los Angeles County), Calif., 
Wichita, Kansas . . . . 519 South Broadway, Wichita 2-6971 Van Wert, Ohio 3502 
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ACTUAL 
siP4 


never before... 
a potentiometer 
the size of a penny 
yet worth a fortune 
in performance! 


DeJUR Series C-078 


SUBMINIATURE POTENTIOMETERS 


Now — the features of full-size potentiometers in a new 
series that’s no larger than a penny! If your product is for 
computers, trimmers, guided missiles, or any portable or 
aircraft equipment, DeJUR’s new subminiature 
potentiometers help you achieve substantial savings in 


weight and space. 


Unit height only %”, weight only % oz. 
Single or multiple gangs 

Independently phased 

Completely enclosed 

320° electrical and 326° mechanical rotation 
Gold collector for trouble-free contacts 
Multiple-finger precious metal contact brush 


Available with special torque ratings, ball-bearings, 
sealed housings, special tolerances and other requirements 
for any linear or non-linear function. 


* potentiometers 


WRITE FOR COMPLETE TECHNICAL LITERATURE. No obligation. Our 

engineering department can supply prototypes to meet un- e connectors 
usual design specifications for tests and approval. Send us 

your specs for analysis. 


DeJUR-AMSCO CORPORATION + 45-01 NORTHERN BLVD. 
LONG ISLAND CITY 1, N. Y. 


electronic 
Sales 


you're sure with ara 
division 


} 


New Parts 
(Continued from Pave 251) 





and shock absorbers. It can be 
spread-coated, sprayed, molded, 
dipped or cast. Sponge is tough, 
flexible and nonshrinking, and wil] 
resist oxidation, oils, grease and 
most acids, alkalies and solvents. 
It can also be made flame resist- 
ant and flexible at low tempera- 
tures. Sound deadening and ther- 
mal insulating properties are good. 
Wide range of colors is available. 
Made by Watson-Standard Co., 216 
Galveston Ave., Pittsburgh 12, Pa. 


For more data circle MD-97, Page 215 


Photo-Conductive Cell 


This photo-conductive cell, which 
handles power up to 0.3-w, elim- 
inates the need for electronic am- 
plifier, vacuum photocell and di- 
rect current power supply. It is de- 
signed to operate relays and other 
devices on voltages from 1.5 to 110 
v with incident light values from 


daylight (1000 ft-c) to moonlight 
(0.02-ft-c). Sensitivity is 0.4-amp 
per lumen, and it handles power 
up to 0.3 w. Made by Canadian 
Marconi Co., 2442 Trenton Ave. 
Montreal 16, P.Q., Canada. 


For more data circle MD-98, Page 215 


Tachometer Feedback Unit 


Miniature combination servo mo- 
tor and ac tachometer generator 
that operates on 60-cycle current 
can be used to regulate the speed 
of a motor or to stabilize closed- 
loop circuits. Mounting of motor 
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| (Your latest reference to better production |= 
1 = NEW J&L BOOKLET ON | 
‘|= EXTRUDED L 
|= SECTIONS 


WITH J&L 
EXTRUDED SECTIONS 


YOU CAN: 


h 1, ELIMINATE 
‘ time and costs in machining operations. 


2. ELIMINATE 
time and costs in finishing operations. 


) 3. REDUCE 
: scrap losses practically to the zero point. 


4. ELIMINATE 
the cost of castings and forgings of intricate 
sections requiring considerable machining. 





























am Se 


a. 










1. YOurR S@Ction js Pre- 


d to the cross sect; 
Port you with to produce. The gt"? 
Sections is Practically unlimi rg 


2. YOUR 







J&L Extruded Sections are Custom-Made for you. 
‘| They can be preformed to the predominating cross 
section of the part you wish to produce. And the 
range of sections is almost limitless. These sections 
possess the physical benefits and accurate toler- 
ances derived from cold drawing. And you can 
obtain them in a wide range of analyses. 





+s. no te calles building of 
inventories. necessity to build yp 


able in a ie Bie ran 

the phew in Sddition, it wi 
Physical benefits and else 

‘ances derived from nla wig 















Use this handy coupon. This new booklet contains de- 
tailed information about the money and time saving advan- 
tages realized with the use of J&L Extruded Sections. 


Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh 










Jones & Laughlin Steel Corporation 
3 Gateway Center, Dept. 410 
Pittsburgh 30, Pa. 


Please send me your new Booklet on EXTRUDED SECTIONS. 












Name 










Title. 










Company. 











Street. 








City. Zone State 
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POLYPENCO® 


and tachometer generator on a 
single shaft eliminates backlash, 
Unit is available with five different 
gear reduction ratios, 191.1:1, 
76.6:1, 32.4:1, 13.8:1 and 5.8:1, 
and with motor ratings of either 
1, 5 or 10 w output. The same 
tachometer - generator component 
is used with each of the three mo- 
tors. It has an input of 115 v, 60 
cycles, output of 5.5 v per 1000 
rpm and linearity of 1 per cent. 
Unit can be adjusted after instal- 
lation. Made by Diehl Mfg. Co., 


Finderne Plant, Somerville, N. J. 
For more data circle MD-99, Page 215 


Pneumatic Valve 


Shear-Seal four-way air valve, 
model 2801, operates at pressures 
to 250 psi. Any port can be used 
as the pressure port, and the valve 


Quality Nylon Parts at Lower Cost... | 
Fabricate From POLYPENCO Shapes 


® Take the uniform high quality of POLYPENCO Nylon Shapes... add 
fast, economical machining on your standard metalworking equipment 

.. and you have an unbeatable combination giving you highest 
quality nylon parts at low cost. Here’s why: 





body can be rotated in 90-deg in- 
tervals for most convenient piping. 
A mounting bracket furnished with 





Better performance starts with better quality: 
POLYPENCO Nylon Shapes are manufactured under 
rigid controls to assure absolute uniformity in every 
piece, every order. 


POLYPENCO Nylon is supplied in standard shapes of 
rod, strip, tubing, tubular bar and slab. On standard 
metalworking tools you fabricate your own parts— 
rapidly, economically. 


You save costs of molding dies, get greater design 
flexibility, fabricate to close tolerances. Machining is 
easy, requires no special operator training or skill. 


No costly delays in your production schedules... 
POLYPENCO Nylon Shapes are carried in stock, avail- 
able for immediate delivery in stock sizes. 


Technical bulletins and prices mailed promptly 
in answer to your request. 


When Parts Call for Nylon Specify POLYPENCO ! 


THE POLYMER CORPORATION of Penna. « Reading, Pa. 
In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P.Q. 


a2 2414-8 nylon, teflon* and other non-metallics 


* OU PONT TRADEMARK 








the valve can be turned to any de- 
sired position. Valves are available 
in 14 and %%-in. port sizes. Made by 
Barksdale Valves, 5125 Alcoa Ave., 
Los Angeles 58, Calif. 


For more data circle MD-100, Page 215 


Synchronous Gearmotor 


Output speeds of 1800 and 300 
rpm are provided by this two- 
speed, synchronous gearmotor. 
Speed reduction below the normal 
1800 rpm is accomplished by elec- 
trically reversing the motor and 
picking up a gear train through an 
internal overriding clutch. The 
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BALTRIC... 


THE MOTOR THAT COULDN'T 


BE BUILT BEFORE _.. 


Now, in a complete line of totally enclosed motors, Baltric brings you the best 
answer yet to your motor problems. Less weight... less bulk... better perform- 
ance, are the results of advanced engineering and new and better materials. 
The new Baltric Motors pack much more power per ounce... permit applications 
and installations of greater versatility. Simple in design, rugged, yet compact and 
dependable, Baltric does a better job in less space than old-style motors. Baltric is 
a better bet for every use. 

Baltric Motors are available in a complete range of models, % h. p., through 5 
h. p., squirrel cage induction type, both polyphase and single phase. Baltric Motors 
can also be engineered to meet your special mechanical and electrical requirements. 


Original Streamcooled Baldor Motors Available—Built to Former NEMA Standards 


ALL BALTRIC. MOTORS TOTALLY ENCLOSED AND STREAMCOOLED 


BESS-3 


SALDOR ELECTRIC COMPANY 


Baltric Motors Are Available in Polyphase 
Squirrel Cage * Induction and Single Phase 
Capacitor Start * Induction Run Types 


4353 DUNCAN AVENUE @ ST.LOUIS 10, MISSOURI 
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ticrss 


TIME 
TOTALIZER 


DIFFERENTIAL SYSTEM 
ASSURES FAST, POSITIVE 
CLUTCH ACTION — 
PREVENTS SLIPPAGE 

OR OVERRUN. 


Positive engagement of pawl with 
gear combined with fine gear teeth 
provides the instant response 
necessary for a timing accuracy of 
+ .0O1 seconds on the 60-second 
timer, and .005 minutes on the 


60-minute unit. 


On the dial face, a large sweep 
hand makes possible fast, exact 
readings from the outer scale, 
while an accumulator pointer re- 
cords larger time units on a sepa- 
rate scale in the center of the dial. 


ee SPECIALISTS 


Type 690... 


This compact unit is available 
for AC or DC operation in 
commercial and military ap- 
plications. It is used in labora- 
tory experimentation, for test- 
ing communications equipment 
and systems, and in the field 
of nuclear research, as well as 
for timing critical industrial 


processes. 


For complete information on.. 


the Type 690, write for bul- 
letin PB-610. 


IN TIME CONTROL 


i The R. W. CRAMER CO., Yue. 


BOX 6, 


CENTERBROOK, 


CONNECTICUT 








New Parts 





output shaft rotates in the same 
direction at either speed. Basic 
motor is of the permanent split- 
capacitor type, designed for opera- 
tion on 115-v, 60-cycle current, and 
draws 10 w at rated load. Motor 
is available with other speeds and 
output shaft variations. Made by 
National Pneumatic Co. Inc., Holt- 
zer-Cabot Motor Div., 125 Amory 


St., Boston 19, Mass. 
For more data circle MD-101, Page 215 


Gircuit Breaker 


Type MP-452 Mini-Breaker fits 
on the cord end of appliances, in- 
struments and other electrical 
equipment employing 3 to 10-amp 
circuits to provide protection 
against overloads and short cir- 
cuits. Service can be _ restored 


within 10 seconds after interrup- 
tion by pressing the reset button. 
Breaker is trip-free, and it will 
not maintain a circuit that has 
not been cleared. Made by Me- 
chanical Products Inc., 1840 River 


St., Jackson, Mich. 
For more data circle MD-102, Page 215 


Variable- Volume Pump 


A variable-volume vane type 
pump for hydraulic service, the 
Multipump delivers variable vol- 
ume at constant speed, or constant 
volume at variable speed. Easily 
adjusted volume control works in- 
dependently of compensator. A 
compensator control works at all 
volumes. A stop for minimum vol- 
ume is available. The pump holds 
volume within +5 per cent over 
desired pressure and designed 
speed ranges. Preset volume nd 
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PULL IT... TWIST IT... STRETCH IT 
Bonded {|([2(C Packings Stay Bonded 


Here’s proof that “Bonded by IPC” means absolute adhesion . . . rubber 
to metal. Exerting more stress would only result in bending the metal case, 
or in tearing the synthetic rubber, but the IPC bond between will not break 
down. 


Case seals and bonded washer seals will probably never face such grueling 
Strain in actual use . . . but the fact remains . . . they could. 


Whatever your sealing problem, you can rely on IPC packings. They will 
be custom designed and IPC experience assures low cost dependability. 


I< INTERNATIONAL 
1iPc) PACKINGS 

ates 

Sidi CORPORATION 


Bristol, New Hampshire 
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1. Bonded Washer Seal 
Double Lip Wiper 


, | a 
= dnd 
2. Bonded Case Seal 

Double Lip Wiper 


uw 


3. Bonded Washer Seal 
Straight Lip 


eS 


4. Bonded Washer Seal 
Limited Contact Lip 


5. Bonded Washer Seal 
Straight Lip 
With Garter Spring 


6. Bonded Washer Seal 


Limited Contact Lip 
With Garter Spring 


: "mm 


4 — 


7. Bonded Case Seal 
Straight Lip 


vow 


8. Bonded Case Seal 
Limited Contact Lip 


9. Bonded Case Seal 
Straight Lip 
With Garter Spring 


+ 

10. Bonded Case Seal 
Limited Contact Lip 
With Garter Spring 


11. Bonded Case Seal 
Straight Lip 
Thin Rind Type 


es, 


12. Bonded Case Seal 
Limited Contact Lip 
Thin Rind Type 


13. Rubber Covered 
Bonded Case Seal 
Straight Lip 


‘ (ee ’ 
’ ‘ 
1 om 


14. Rubber Covered 
Bonded Case Seal 
Limited Contact Lip 


y Wy 


15. Rubber Covered Bonded 


Case Seal Straight Lip 


With Garter Spring 


, om * 


With Garter Spring 


16. Rubber Covered Bonded 
Case Seal Limited Contact Lip 


P4 
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has a complete line of relays, 


timers and time 
switches to assist 


OU 


RELAYS 


At AEMCO we specialize in both the design and 
manufacture of relays to your mechanical and 
electrical specifications. Should one of hundreds 
of stock AEMCO relays fail to meet your special- 
ized requirements exactly, we will design and 
build a unit not only to meet, but to exceed those 
specifications. 

@ Open or can types 

@ Miniatures and sub-miniatures 

@ Power Relays 

@ Delayed make or break types 

@ Circuit control relays 

@ Current and potential relays 





7 
J j ber of circuits. 


For detailed information on the complete AEMCO 
relay line, write for your copy of Reldy Catalog H. 


Specialists in the control field for more 
than 30 years, AEMCO engineering offers 
you fresh, new ideas . . . ideas that save 
you money in automatic control . . . ideas 
that save you valuable time. Yes, AEMCO 
is selling service as well as a complete line 
of relays and both automatic re-set and 
sequence timers. 





AUTOMATIC RE-SET AND 
SEQUENCE TIMERS 


Now control that vital operation . . . avtomati- 

cally! Available in many different models with 

automatic or manual reset, AEMCO industrial time 

controls help eliminate waste . . . help speed up 

production. Variations are available on standard 

cycling models . . . dials are easy to read, easy 

to set. 

@AR and MAR—Automatically re-cycles at end 
of cycle 

@ARD and MARD—Re-cycles with an interrup- 
tion of current 

@ ARR—Repeating cycle 

@ MARA—Two circuits—both closed and open. 
Circuits ¢ pl tal diuctahil 

@No. 400—S tary start— 
automatic stop or continuous cycling. Any num- 








t 
e timer. M 





For detailed information on AEMCO industrial 
time controls, write for your copy of AEMCO's 
Time Control Bulletin. 


AUTOMATIC ELECTRIC MANUFACTURING CO. 


64 STATE STREET 
TIME SWITCHES @ 


= 
INTERVAL TIMERS * 


MANKATO, M:NNESOTA 
SIGN FLASHERS @ RELAYS 








New Parts 





VENTING AND 
REMOTE CONTROL VOLUME CONTROL 
PORT ACCESSORY DRAIN 


PRESSURE CONT 201 


TANK RETURN 
CONTROLLED FLOW 


preset pressure are delivered to the 
system. Pump delivers only the 
oil needed by the hydraulic circuit; 
excess volume is delivered to the 
tank at low pressure. It is avail- 
able in three basic sizes with ca- 
pacities of 5, 15 and 25 gpm at 
1200 rpm. All three sizes are de- 
signed for 1000 psi continuous 
duty. Made by Denison Engineer- 
ing Co., 1160 Dublin Rd., Columbus 
16, O. 


For more data circle MD-103, Page 215 


Gearmotors 


Eight standard ratios ranging 
from 5:1 to 60:1 are offered in line 
of small gearmotors which utilize 


NEMA 42 frame motors in 1/20 
and 1/12-hp ratings. Motors can 
be split-phase; capacitor-start, in- 
duction-run; capacitor-start, Cca- 
pacitor-run; or polyphase. Open 
and totally enclosed constructions 
with prelubricated ball bearings 
are offered. Gear box can be 
mounted in several positions. Made 
by Doerr Electric Corp., Cedar- 
burg, Wis. 


For more data circle MD-104, Page 215 


Plastisol Adhesive 


Made specifically for the adhe- 
sion of plastisol materials to metal 
surfaces, new 12-837 adhesive 15 
highly resistant to chemicals. It 
also prevents sub-surface film cor- 
rosion. The adhesive must be cured 
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“Nomar” anchor by 
Whitman & Robinson, 
Weedsport, N. Y. 


Bicycle saddle by 


H. & F. Mesinger Mfg. Co., Bethel, Conn. 







Blackstone Automatic Washer made by 
Blackstone Corp., Jamestown, N. Y. 











Plastisols used in these products 
, were formulated by 
Stanley Chemical Co., East Berlin, Conn. 














Products on the MOVE - - with Plastisols 








Here’s an anchor that won’t mar boat 
decks, because it’s coated with soft, 
resilient plastisol .. . 

A tough, weatherproof bicycle sad- 
dle with a red leather grain, rivet heads 
—even the stitching—all one piece, 
molded from plastisol .. . 

And a washing machine collector 
tank coated and sealed on the inside 
—the work side—with durable plastisol. 

Does some product of yours have to 
Operate under conditions like these? 
Sea water, sun, scalding water, soap, 
corrosion, chemicals, abrasion, flexing 
-. plastisols based on BAKELITE Brand 
Vinyl Dispersion Resins take them all 
in stride, 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [ig 30 East 42nd Street, New York 17, N. Y. 


Easy-flowing plastisols are simple to 
work with, either for coating or mold- 
ing. Use them for dip-coating, slush 
molding, injection molding. They form 
with little or no pressure, without harm 
to an assembly’s delicate components. 
A short bake fuses them into a firm, re- 
silient material. They have good elec- 
trical insulating properties. They can 
be given almost any color you wish. 
Their finishes can be glossy or soft. 

All these features result in a surpris- 
ingly low cost in terms of service and 
production advantages. For information 
and technical assistance in applying 
plastisols based on BakELITE Vinyl Dis- 
persion Resins, write Dept. HN-103. 


BAKELITE 


BRAND 


Vinyl Dispersion Resins 


The term Bake tte and the Trefoil Symbol are registered trade-marks of UCC 
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Titan 


brass pressure die castings 


@ cut fabrication costs 


@ simplify secondary machining 


@ are made in complex shapes 


A pioneer in manufacture of 
brass pressure die castings, 
Titan can supply these parts to 
meet your requirements. Little 
or no secondary machining op- 
eration is needed on Titan 
pressure die castings. Intricate 
shapes and deep cored holes are 
readily produced, are consist- 
ently uniform. To save weight, 
wall sections as thin as .070 
inches are generally feasible; 
but 1/32 inch section is pos- 
sible if not too large in area. 
Machine scrap is reduced, and 
your fabrication costs cut. 
Moreover, the better surface 
finish, sharper outlines, greater 
accuracy, higher strength, and 
finer grain structure of Titan 
brass pressure die castings 
make them unquestionably su- 
perior to sand and other types 
of castings. 

Anyone of these versatile ad- 
vantages may be reason enough 
to specify Titan brass pressure 
die castings as components in 
your finished product. Find out 
what Titan can do for you. 


Send for 12- 
page booklet 
on Titan brass 
pressure die 
castings 


METAL MANUFACTURING CO. 
BELLEFONTE, PA 
Offices and Agencies in Principal Cities 
RODS + FORGINGS «+ DIE CASTINGS 
WELDING RODS + WIRE 


@ have consistent uniformity 
@ allow large weight savings 


@ increase production rates 


VISUAL PROOF 


These photos demonstrate how little 
secondary machining is required on 
typical Titan pressure die castings. In 
each case a part as cast and trimmed 
only, and the same part machined 
are shown. 


Flywheel for garbage disposal unit 








a 


Small brush holder 





Large brush holder with broached 
holes held to close tolerance 





Overflow plate and trip handle 





Shower head 


New Parts 





or baked at 380 to 400 F for 10 
minutes to obtain ultimate adhe- 
sion. When properly applied to 
surfaces which are free from oil, 
grease and dirt, it will provide ad- 
hesion of 18 to 24 lb per linear 
inch. Made by Watson-Standard 
Co., 216 Galveston Ave., Pitts- 
burgh 12, Pa. 


For more data circle MD-105, Page 215 


Self-Locking Bushings 


These self-locking, _vibration- 
proof bushings can be used in rela- 
tively soft castings, forgings and 
extrusions such as aluminum alloy, 
magnesium, mild steel and some 
plastics. Type N2424, with a red 
nylon locking collar, is made for 
use at temperatures up to 250 F; 
all-metal type LH2424 is for use at 


temperatures between 250 and 550 
F. External threads of the bush- 
ing lock in the parent material, re- 
sulting in a positive locking action 
that resists the loosening effect 
of vibration or the backing-out 
torque of the bolt. Bushing devel- 
ops minimum ultimate loads of 
140,000 psi based on _ internal 
thread size in soft alloy castings 
of materials such as aluminum and 
magnesium. Bushings are now 
available in 10-32, 1/,-28, ;5,-24 and 
34-24 internal thread sizes. Made 
by Elastic Stop Nut Corp. of Amer- 
ica, 2330 Vauxhall Rd., Union, N.J. 


For more data circle MD-106, Page 215 


Hollow Shaft Differential 


Precision. model T700 hollow 
shaft differential rotates at high 
speeds with minimum backlash 
and low breakaway torque. Simple 
shaft lock permits easy removal of 
differential from gear train wit)- 
out disassembling the end plates. 
Differentials are available {vr 

(Continued on Page 266) 
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The Moyno can pump potato salad 
and a lot of other materials without 
making mush out of them—because 
of the unique progressing cavity 
principle. 

Moynos have no valves and pis- 
tons, no vanes or other devices that 
cause churning and turbulence. The 
Moyno has a simple screw-like rotor 
turning within a double-threaded 
Stator. This design creates cavities 
which progress smoothly toward the 
discharge end of the pump, carrying 
the material being handled. The 
material is not squeezed or churned. 


Pumps Practically Anything 
That's why the Moyno successfully 
handles such hard-to-pump materials 
as non-pourable pastes, frits, plaster, 
highly volatile liquids, and materials 
containing large particles, such as 
potato salad, fruit, cherries, chow 
mein—even oysters! In fact, the 
Moyno handles practically anything 
that will pass through a pipe. 

Many Other Advantages 
Moynos pump many hard-to-pump 
materials with a minimum of abra- 
sion and wear. Many plants have 
adopted Moynos simply because they 
fast so long. 

Moynos provide positive displace- 
ment. Moynos can pull up to 29 
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inches vacuum while discharging un- 
der pressure. Big Moynos deliver up 
to 500 gpm; can provide pressures 
up to 600 psi in the smaller frame 
sizes. They even get up to 1000 psi 
momentarily. 

The Moyno is reversible—it pumps 
equally efficiently in either direction. 

With the Moyno, accurately me- 
tered flows are obtainable by reg- 
ulating operating speed. 

Moynos are trouble-free. They are 
self priming ; won’t cavitate or vapor- 
lock. There’s just one moving part— 
no valves to stick, no pistons to gum 
up. Built for tough service. Easy to 
maintain. Moyno pumps are easy to 
take apart for cleaning. 


Write For 
Bulletin 


You may save a good 
deal of money or 
solve a tough prob- 
lem by finding out 
about this simple, 
versatile pump. 
Write for Bulle- 
tin 30MD. 





At an Eastern food processing plant, slices of No. 1 
potatoes up to 1'%4-inch are pumped at 80 RPM, smaller 
diced No. 2 potatoes at 150 RPM. Mixers feed the salad 
into hoppers leading into the pump. A B-10 Moyno food 
pump moves the large slices gently through the pump 
and a 4-inch glass pipe into standard filling machines 
that fill pint, quart, and gallon jars. When the Moyno 
isn't pumping potato salad, it pumps other foods such 
as cooked cranberries, whole-kernel corn, pickle relish. 


his Moyno Pumps Potato Salad With 
lices Up To 14-inch... Without Crushing! 














HOW IT WORKS 





Rotor is like a stretched-out corkscrew. It turns within a stator 
that has a double internal thread. Thus rotor and stator form 
closely fitted cavities. As the rotor turns, these cavities progress 
evenly toward the discharge end of the pump without closing up. 
That's why the Moyno easily handles materials without crushing, 
churning, or aerating; and why it can handle so many different 
things—solids in suspension, pastes, abrasives, highly volatile 
liquids, tars, soaps, caustics—even cement and plaster. 





FOR DESIGN ENGINEERS 


Moynos are available in small 
sizes and special designs for use 
in automatic washers, drink dis- 
pensers, sprayers, oil burners, 
machine tools, gasoline pumps, 
and a wide variety of other equip- 
ment. If you are designing ma- 
chinery, we'll work with you, in 
confidence, to integrate pump 
design with your problem. 





SPRINGFIELD, OHIO e 


® @F FF Fe 


Fractional and 
Integral HP Motors 





Desk, Window, and Hoists and 
Household Fans 


Cranes 


Moyno 
Pumps 


ROBEINSG « MYERS, we. 


BRANTFORD, ONTARIO 


Propellair Industrial 
Ventilating Equipment 
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ReMi motor parts At work 


A prominent passenger car manufacturer gets eleven times more 
chassis per gallon—reducing paint and production costs substan- 
tially—with the efficient, high-quality electrostatic paint spray 
process of the Ransburg Electro-Coating Corp., Indianapolis, 
Ind. Robbins & Myers polyphase motor parts are utilized to 
atomize the paint spray in an electrostatic field. The spray is at- 
tracted to the products, which are grounded through the hanger, 
producing a high degree of uniformity of finish. 


4 Rugged rotor and stator for a polyphase portable tool. The rotor 
consists of squirrel cage, embedded in laminated core with hars 
and end rings of copper, brazed or welded together. The stator 
has a high-grade silicon steel core with top-quality rag paper 
used to insulate the coil from the core. The finished winding is 
taped and thoroughly impregnated with high-grade synthetic 
resin base varnish to assure trouble-free operation with minimum 
danger of short circuits and grounds. 


ROLPIME 2 MAVENS ie. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO «© BRANTFORD, ONTARIO 


oe # Fe 


Fractional & Integral h.p. Household Electric & Hand Moyno Propellair Industrial 
Motors & Generators Fans Hoists & Cranes Pumps Ventilating Equipment 





Rs Mi specialists INTEGRATE 
MOTOR AND MACHINE DESIGNS... 
TO ASSURE HIGHEST PERFORMANCE 


Many factors must be considered in de- 
signing a new motor-operated product that 
will perform its intended functions accu- 
rately, economically, and with a low main- 
tenance and failure rate. Much depends on 
the proper correlation and integration of 
motor and machine designs. A special 
knowledge of motor application can be 
valuable to you. Robbins & Myers motor 
design specialists can help you solve these 
problems, to whatever extent you desire. 

The exact motor for your machine is 
worked out quickly and accurately, with 
systematic methods of designing motors. 
This might include, for example, the use of 
R & M’s unique “Electrical Slide Rule.” 
Electrical equivalents can be set up on the 
slide rule to simulate the conditions under 


which the motor must operate in your 
product. By this method we are able to 
investigate hundreds of different design 
possibilities, assuring the best motor for 
the job. 

In some cases the answers point to a 
standard motor. And here, R & M offers a 
wide variety of types and sizes of complete 
motors or matched motor parts. 

In other cases special motors are in- 
dicated. R & M is equipped to do a fast, 
thorough, economical job of custom-de- 
signing a motor that’s exactly right for 
your product. 

Don’t settle for an ‘‘off-the-shelf” com- 
promise. Standard or custom-designed, 
R & M will get you the right answer quickly 
—with no obligation! 


RaM MOTORS AND MOTOR PARTS POWER 
MANY TYPES OF EQUIPMENT, SUCH AS... 


Portable Saws Routers 

Drills Screw Drivers 
Nibblers Pumps 

Lock Mortisers Compressors 

Valve Grinders Hones 

Vacuum Cleaners Business Machines 
Fans Cast Cutters 
Sanders Food Mixers 


R&aM MAKES BOTH! 
Fractional-horsepower 
motors and parts. 
from 1/200 h.p. 


information on: 


Nate [] Motor Parts for Portable Tools 
= [] Universal Motors 


Capacitor Motors 
to C) Cap 


motors; famous =| [] R & M “All-Weather” 
RaM “All-Weather’* with a —up to 200 h.p. 
sealed bearings. **' C] Please have a 
Upto 200 h.p. = Motor Specialist call 
**« All-Weather’’ is an R & M trademark - 


{ 2 fk Ee ee 


peace 


Retetete 
ee | ee 


This coupon will bring you prompt information. 


Robbins & Myers, Inc., Motor Division, Product we 


> we _ Springfield 99, Ohio 
S$ * Please send me, without obligation, 


Motors 


Nut Setters Hedge Trimmers 
Hammers Lawn Mowers 
Polishers Oil Burners 

Planers Surgical Instruments 
Portable Grinders Grease Guns 

Sirens Vibrators 
Advertising Devices Die Sinkers 
Ventilating Equipment Waxers 


manufacture: 
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Title 





Company 
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City & State 














REASONS WHY 


DESIGN E 
PREFER THESE ? 


NGINEERS 


REE Quickly 
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installed 


Extremely 
Compact 


Low in 
Cost 


“pRESseD-In” 
SEALS 


STATIONARY SEALING HEAD TYPE 11-A 
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- Seal Retainer. 

. Synthethic Rubber Bellows. 
. Metal Band. 

. Spring. 

. Holding Dents. 

. Precision-Lapped Sealing Washer. N 














This pressed-in packaged sealing unit is designed with the spiral 
steel spring inside of the synthetic rubber bellows to protect it 
against corrosion. 

The spring clamps the flange of the bellows tight against the 
bottom of retainer and the metal ferrule squeezes the top portion 
of the bellows against the ‘“‘Teeplelite’”’ washer. 

This liquid-tight seal is especially recommended for small shafts 
on hot or cold water, oil, gasoline, kerosene, soapy water. 

Use this seal on: Low Pressures to 35 PSI 
Temperatures —65°F. to +220°F. 





. Seal Retainer. 

. Metal Ferrules. 

. Spring. 

. Precision-Lapped Sealing Washer. 

. Holding Dents. . 
. Synthetic Rubber Bellows. 








This pressed-in packaged sealing unit is designed with a spiral steel 
cadmium plated spring (stainless or bronze optional) assembled 
between two metal ferrules which clamp the flanges of the syn- 
thetic rubber bellows tightly against the retainer shell and the 
Beare washer. 


! on hot or cold. water, oil, een kerosene, soapy water. 


Use this seal on: Medium Pressures to 75 PSI 
Temperatures —65°F. to +220°F. 





. Seal Retainer. 

. Spring. 

. Sleeve. 

. Wedge of Teflon. 

. Sealing Washer. 

. Precison-Lapped Face. 








This pressed-in packaged sealing unit is designed to use a 

wedge sealing ring of Teflon*. This wedge shaped sealing 

ring closely fits the inner sleeve of the retainer and makes a 
_ liquid-tight contact with cone surface of carbon washer. 


The result is a liquid-tight seal which is especially recom- 
mended for hot oil, and all chemical liquids or gases, hot or cold. 
Use this seal on: High Pressures to 150 PSI 
High Temperatures +485°F. Low Temperatures —120°F. 


Write for fact-filled catalog. Crane Packing Company, 1825 Cuyler Ave., Chicago 13, Iil. 


In Canada: Crane Packing Company, Ltd., 


617 Parkdale Ave., N., Hamilton, Ont. 
* DuPont trademark 


CRANE PACKING COMPANY 


New Parts 


(Continued from Page 262) 





0.062, 0.125, 0.187 and 0.250-in. 
diameter shafts. They are con- 
structed of stainless steel and have 
precision ball bearings. Made by 
Sterling Precision Instrument 
Corp., Instrument Div., 34-17 
Lawrence St., Flushing 54, N. Y. 


For more data circle MD-107, Page 215 


Germanium Rectifiers 


Diffused junction germanium 
power rectifiers convert alternat- 
ing to direct current and operate 
with high power output and effi- 
ciency and without aging. Small 
in size, they can be supplied for 
voltage ranges from 10 v to 100 kv 
and from 10 to 100,000 amp by 


“4 on ” — ae 
ee oO a oe 


connecting junctions and assem- 
blies in series or parallel. Photo 
shows fan-cooled unit, rated at 750 
amp at 40 v in a three-phase half- 
wave circuit. Voltage drop is 0.75-v 
per junction. Unlimited operating 
life is obtained over a temperature 
range of —55 to 75° C. Natural 
and forced convection and liquid 
cooled types are offered. Made by 
International Rectifier Corp., 1521 
E. Grand Ave., El Segundo, Calif. 


For more data circle MD-108, Page 215 
Fractional-Horsepower Motors 

Intended for use on appliances, 
auto window lifts, seat adjustors, 


windshield wipers, air conditioners, 
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4 Aba the NEW 1» GEROTOR 
= 24 


Vaniable Speed Hydraulic Transmission 

















M li ; . cme o « } Vhe 
any applications require a smooth combed LG tae mae 


power source that will provide instantly variable hntee hail 


speeds, without stopping; automatic braking; positive 
speed change response and reverse rotation. The versatile new rm Speeds — 0 to 1500 rpm with- 


GEROTOR VARIABLE SPEED HYDRAULIC TRANS- Constant or Variable Torque and Horsepower 


MISSION meets all of these requirements . .. and many more. Smooth Braking — instantaneous or delayed 
This new transmission is a compact, self-contained power —e of Controls —- from hand to automatic 


package that does away with space-consuming cones, pulleys, Rugged, Compact, Symmetrical Design 
Highest Torque in Low Speed Range 
Positive Overload Protection 

Send for descriptive literature TODAY. Learn how GEROTOR Saves Maintenance Costs 

Rapid Reversing 


chains and belts. 


can solve your variable speed problems. 





MANUFACTURERS OF 


GEROUOR | 


MAY CORPORATION | __ ai Motors] 
1537 MARYLAND AVENUE » BALTIMORE 3, MARYLAND 





uBin 
—pneumatic bin evacuators 


Variable Speed 
Hydraulic Transmissions 
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HOW CHACE THERMOSTATIC BIMETAL 
ote], nai ie] mek sa, 
HEAT 
IN 


Hotpoint 
ELECTRIC RANGES 


Product of Hotpoint Co., 
Chicago 12, Illinois 


During the last fifty years, the Hotpoint Company has pioneered 
in the development of the electric range to its present highly 
refined state. Naturally, dependable regulation of oven tem- 
peratures is essential to efficient operation. Therefore, the 
Hotpoint range depends upon Chace Thermostatic Bimetal as an 
integral part of the temperature controlling thermostat. 

The Hotpoint thermostat functions to control oven heat by two 
means: an oven-mounted sensing bulb reacts to a preset tem- 
perature by the expansion of contained fluids which impart a 
force on the expansible and contractible bellows assembly (A), 
and on the operating blade (B), to break the circuit of the double 
pole contacts (C), with a snap-action. 

Since much of the fluid contained within the bellows assembly 
is exterior to the oven and subject to the expansion and con- 
traction effects of extraneous temperatures, Chace Thermostatic 
Bimetal (D) is employed in a section of the operating blade to 
function as an automatic compensator for eliminating the effects 
of undesired temperature sensing. Its flexing adds to or sub- 
tracts from the forces of curvature of the operating blade de- 
pending upon whether the temperature is below or above the 
design base—average room temperature. 

Prolonged oven operation will cause a temperature build-up 
in the range backsplasher (as high as 200° F.) so that the range, 
if not provided with a compensating Chace Thermostatic Bimetal 
element, would supply temperatures some 120° F. lower than 
desired. 

Write now for our free booklet containing design and 
application data for the 29 different types of Chace Ther- 
mostatic Bimetal. 


W. M. CHACE CO. 
Theunostakic Bimetal 


1616 BEARD AVE., DETROIT 9, MICH. 





| 
| 


| 
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New Parts 





marine pumps and blowers, type 
TW MicroMotor is wound for dc 
and ac operation. It is available in 
sizes from 1/100-hp at 1500 rpm 
to 4%4-hp at 15,000 rpm. Feature is 
the skewing of the field lamina- 
tions where straight slots are used 
in the armature to facilitate arma- 
ture winding operations. In the 
Uni-cast field, laminations are 
stacked and die cast together un- 
der pressure to prevent shifting 
and vibration during motor opera- 
tion. Made by Redmond Co., Owos- 
so, Mich. 


For more data circle MD-109, Page 215 


Vent and Breather Valve 


This pop-off relief valve seals 
tight without leakage below re- 
lease pressure and reseats abso- 
lutely tight within 10 per cent of 
this value. Sealing is provided by 
a resilient member fitted into the 
poppet head which seats into a 
spherical section in the valve body. 
In the closed position, the metal-to- 
metal seating limits the compres- 
sive load on the resilient seal and 
contains it to withstand the pres- 
sure load. Adjustment is internal. 
Valve can be used at pressures to 
125 psi where maximum flow and 
minimum pressure drop are re- 
quired. A dual relief valve unit 
is also available, designed to meet 
ASTM requirements and capable 
of controlling temperature-induced 





3/8 N.PT. 


ae 
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Morse equipment helps ventilate Lincoln 
Tunnel for 18 years — without replacements! 








Lincoln Tunnel: Operated by The Port of 
New York Authority, it is a major artery 
connecting mid-Manhattan with New Jersey. 


Here, 26 blowers and 30 exhaust fans circulate 
millions of cubic feet of air per minute 
through the tunnel. Because these ventila- 
tion units provide a complete change of air 
in the tunnel every 14 minutes, they ree 
quire dependable power transmission equip- 
ment. It is significant that Morse power 
transmission equipment is used in many of 
these units. 


Shown at left is a typical blower unit, 
which employs a 6 in. Morse Silent Chain 
operating ut 74 hp at 445 rpm or 60 hp and 
884 rpm. This unit, as well as the others in 
the ventilation system, has been operating 
for 18 years with little maintenance, and no 
breakdowns. 





Check These Advantages Morse Power Transmission equipment gives reliable, 


of Morse Equipment: economical performance in unusual applications. 


Look into the complete line of Morse Power Transmission products 
Long service life which you can employ in your own design applications. Morse has 
skilled engineers available to help you solve practically any problem 
: involving transmission equipment: Roller Chain, Silent Chain, Sprockets, 
Easy to assemble, disassemble Clutches, and Couplings. 


Low operating cost 


Require minimum maintenance 


MORSE CHAIN COMPANY, 
Wide range of types and sizes INDUSTRIAL SALES DIVISION, 
Precision construction ITHACA, NEW YORK 





WAAL AN 


CHAINS, CLUTCHES, 
AND COUPLINGS 
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llothing else needed 


..-WHEN YOU SPECIFY 
BUNTING BEARINGS 





The Cast Bronze Bunting Bearing is delivered 
ready for installation—with the easy assembly 

in housing and on shaft all that is necessary. No 
lock nuts, lock washers, end covers are required to 
increase initial cost and assembly cost. Bunting 
engineers will gladly aid you in making 
specifications for the Bunting Bronze Bearing 

that exactly meets your need. There is a Bunting 
engineer near you for consultation, or write 

our Product Engineering Department at Toledo. 


Where the Bunting Bearing 
is the floating type it is 
inserted by hand. Where 
the pressed—in type is 
employed, the bearing is 
simply pressed into 

the gear, gear box, lever 

or housing. 


Bunting, 


BRONZE BEARINGS e BUSHINGS ¢ PRECISION BRONZE BARS 


THE BUNTING BRASS AND BRONZE COMPANY, TOLEDO 1, OHIO 


BRANCHES IN PRINCIPAL CITIES 


270 


° DISTRIBUTORS EVERYWHERE 








New Parts 





positive or negative pressure 
changes in power transformers. It 
can be installed either outside or 
inside the transformer case. Made 
by Jdames-Pond-Clark, 2181 E. 
Foothill Blvd., Pasadena 8, Calif. 


For more data circle MD-110, Page 215 


Hydraulic Pumps and Motors 


Five hydraulic motor models de- 
liver from 7 to 27 hp at 800 rpm 
with a pump pressure of 1000 psi. 
Series of five hydraulic pumps of 
comparable capacity operate at 


pressures up to 1200 psi at 1500 
rpm. All units are made with pre- 
cision cut steel gears, ground and 
polished shafts, needle bearings 
and an oil seal which eliminates 
need for outside bleed. Four ex- 
tended tapped bosses’ simplify 
mounting. Made by MHydra-Flex 


Inc., Claremont, Minn. 
For more data circle MD-111, Page 215 


| Motorized Worm Gear Reducer 


Self-contained, 
angle worm GearMotor is available 
in sizes from 1 to 50 hp, with re- 
duction ratios from 35:1 to 90:1. 
Gearing and bearings are oversized 


compact right- 


to provide high strength. A flex- 
ible coupling connecting the motor 
shaft and worm shaft is enclosed 
within the gear unit. Made by 
Philadelphia Gear Works Inc., Erie 
Ave. and G St., Philadelphia 34, 


Pa. 
For more data circle MD-112, Page 215 
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the G. A. GRAY CO. says ) 6 hardened 


ways insure absolute accuracy during the 
long life of new 650 FC horizontal boring 


machine 


THE G. A. GRAY CO., one of the world’s most respected large 
machine tool builders, uses hardened and ground bedways 
and cross ways made by the Ohio Knife Co. In addition to in- 
suring absolute accuracy during the long life of this machine, 
OK Hardened Bedways are the perfect mating surface for GRAY 
non-metallic bearing surfaces. 

Specially heat-treated tool steel makes OK Ways practically 
wear-proof. Extreme hardness (65-66 Rockwell C) is uniform 
to a 3/16-inch depth or more. This is welded to a soft, tough 
steel backing under 2500 tons pressure, then precision ground 
to + .0002 inches. OK Hardened Ways are available in a variety 
of shapes and sizes or can be made to suit your requirements. 

THE G. A. GRAY CO. is one of many Machine Tool Show 
Exhibitors using OK hardened products as components. Look 
for OK products on machines at the big Show. They are a good 
index to over-all machine quality. 

For free Ohio Knife bulletin, showing seven standard cross- 
Sections in over 60 sizes, write Dept. 43-A 





Slitter Knives ¢ Shear Blades e Work-Rest Blades ¢ Cut-Off Blades e 
Hardened Spacers e Hardened Ways ¢ Gibs ¢ Ball Races « 
Bronze Ways e Wear Strips 


CINCINNATI 23, OHIO 
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MANZEL 


Has a Long Record 


of Successfully Doing the 


“Impossible” in Lubrication 








Manzel engineers repeatedly provide dependable, automatic 
lubrication where others said it couldn’t be done. 


Whether your requirements are in the “impossible” category 
— or as simple as they can be — ask Manzel to work with 
you in building dependable, automatic lubrication into the 
equipment you design. 


Manzel Force Feed Lubricators 

Deliver the exact amount of lubricant required, at precisely 
the right places, and at accurately-timed intervals, There are 
models to operate against pressures up to 30,000 psi. When 
it’s a question of how best to lubricate, always call Manzel. 


Special Quality Features of Manzel Lubricators 
®@ Completely protected with Parco Lubrite 


@ Rust resistant reservoirs 


Closer fitting plungers made possible by special 
precision equipment 


® Gears of harder alloy for longer wear 
Every unit factory tested before shipment 


Professionally qualified engineering 
representatives throughout the country. 


ant DIVISION OF 
HOUDAILLE-HERSHEY CORP. 


276 BABCOCK ST., BUFFALO 10, N. Y. 





ENGINEERING 
DEPARTMENT 


EQUIPMENT 


Portable Tracing Table 


Designed for use on a drawing 
board, the Porta-Trace tracing 
table is 13 in. high. It can be 
used under a standard straight- 
edge or drafting machine. Low 
height and flush top permit trac- 
ing drawings larger than the unit. 
Held in position, even at acute an- 
gles, by rubber feet, the table is 


easily moved to permit drawing at 
various angles. Illumination suf- 
ficient to permit tracing on Bristol 
board is furnished by fluorescent 
lamps mounted in the frame. A 
Plexiglas top provides light diffu- 
sion with minimum glare. A glass 
top is also available. Four models 
of the Porta-Trace are available 
with tracing surfaces ranging in 
size from 154% x 17% to 23% x 
35, in. Made by A. F. Gagne Jr. 
Associates, 11 Chestnut St., Bing- 
hamton, N. Y. 


For more data circle MD-113, Page 215 


Draftsman’s Desk 


An endless vinyl plastic belt on 
the drafting platform of the Draft- 
A-Matic desk can be moved, with 
a drawing affixed to it, so that the 
drawing remains within the range 
of visibility and reach of the 
draftsman. Rollers located at the 
front and back of the platform 
control belt position. The belt is 
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.-- Simplify Service 


These Components are Designed to Work Together 
and They're Backed by Nation-Wide Service 


Prat Eitan; GOEL gp 


Save design time, cut manufacturing costs using 
Allis-Chalmers matched motors, control and V-belt 
drives. You’re sure of efficient power train design 
when you use coordinated components . . . all of one 
manufacture. Engineering and matching of parts is 
done for you by Allis-Chalmers. 


Get Nation-Wide Service. Allis-Chalmers contin- 
ues to serve you after your equipment is installed. 
In addition to 76 district offices, there are almost 


one hundred Certified Service Shops located in 
every industrial area in the country. These shops 
are carefully selected, independent shops that use 
only factory-approved parts and methods in servic- 
ing Allis-Chalmers equipment. 


For an experienced specialist to help you select 
the best drive for your machine... for coordinated 
equipment... call your nearby A-C District Office, 
or write Allis-Chalmers, Milwaukee 1, Wisconsin. 


ite hier rominrontegs 


: Send for BT Tiaengineering literature i 





Handy Guide 


to Starters 14B7733 


Reduced-Voltage 


Starters 14B7215 


Handy Guide to 
Motor Selection 


51B6052 


Squirrel-Cage 


Motors 51B6210 


Texrope I 


Drives 


Handy Guide to 


Texrope Drives 20B6051 


51B7225 


i TEFC Motors 


Ges cue Gam cee Ge es ee ee es “Nene! 


CHALMERS - 
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Thompson Precision-Engineers 
Light Metal Castings for 
All Industry 


HE fisherman trolling for the 

big one and the farmer work- 
ing his south forty have one thing 
in common—both can count on 
Thompson. The fisherman’s out- 
board motor and the farmer’s 
tractor engine are each improved 
by precision-engineered castings 
produced by Thompson’s versa- 
tile Light Metals Division. 


In the case of the tractor, it’s 
any one of several parts, including 
the piston, that is produced by 
Thompson — with the outboard 
motor, one of the parts produced 
by Thompson is the propeller. 


Outboard motor propellers and 
tractor engine pistons are but 
two of the many light, strong, dur- 
able castings designed, developed 
and manufactured by Thompson 
for a diversified list of customer 
uses. Today Thompson is produc- 
ing light metal castings for such 
products as buses and garbage 
disposers; washing machines and 
jet planes; automobiles and indus- 


trial engines; ice scoops and air- 
craft engines. 

Behind this ability to aid all 
forms of industry are over 50 years 
experience in research and manu- 
facture of precision metal parts. 
Regardless of your product, if you 
use castings, Thompson’s creative 
engineers will gladly show you 
where and how you can simplify 
your operations and save on costs 
with Thompson Light Metals 
Castings. 

For a detailed description of the 
Thompson Light Metals facilities 
which are available to you, send 
for your free copy of “Creative 
Castings.” Just write to Dept. 
M-3, Light Metals Division, 
Thompson Products, Inc., 2269 
Ashland Road, Cleveland 3, Ohio. 


You can count on 


LIGHT METALS DIVISION 
2269 Ashland Rd. + Cleveland 3, Ohio 











Engineering Equipment 


(Continued from Page 275) 





Auto-Sean accessory for mechani- 
cal scanning. Bottom throat design 
makes possible insertion of cards 
at desk level. A ventilating system 
prevents heat damage to film and 
cards. Reader is available with 16, 
24 and 30X magnifications. Made 
by Dexter Folder Co., Filmsort 
Div., Pearl River, N. Y. 


For more data circle MD-115, Page 215 


| Drawing Ink 


Electropolarized ink, uniform in 
color throughout the bottle, does 
not require shaking before use. 
Pin-point applicator of the squeeze- 
bottle container speeds pen or in- 
strument filling without spilling or 
drying out. It facilitates applying 
the proper amount of ink and per- 
mits utilization of the bottle’s en- 
tire contents. Made by Carter’s 
Ink Co., 239 First St., Boston, 


Mass. 
For more data circle MD-116, Page 215 


Template File 





A system for filing and storing 
templates, patterns, gaskets and 
flat tools, the Templa-File contains 
twenty-four 36 x 80-in. numbered 
sliding panels. Each panel is s''s- 
pended on rollers which operate on 
tracks. Storage area of the unit 
is 2880 sq ft. Each panel will 
support 600 lb of suspended 
weight. A self-contained record or 
reference desk folds back into ‘he 
unit when not in use. A swing-cut 
tabulating card file is attached to 
the desk. File occupies less than 
25 sq ft of floor area. Made by 
DeLuxe Metal Furniture Co., 506 


Struthers St., Warren, Pa. 
For more data circle MD-117, Page 2! 
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Type HG Relay 


New CLARE Mercury-Wetted Contact Relays meet ALL requirements 
of today’s high-speed switching devices 


e If you design high speed switching machines or devices 
which demand accuracy and dependability of the highest 
order, you should know ALL about the new CLARE Mercury- 
Wetted Contact Relays. 


CLARE Type HG and HGP Relays offer a combination of high 
speed, high current- and voltage-handling capacity, and ex- 
traordinary uniformity of performance over very long periods. 

The relays consist of a magnetic switch, hermetically sealed 
in a high pressure hydrogen atmosphere in a glass capsule, 
and a coil, enclosed in a steel vacuum-tube-type envelope 
which has a standard medium-sized octal base. Platinum con- 
tact surfaces are continually wetted with mercury by means 
of a capillary connection to a mercury reservoir below the con- 
tacts. Type HGP Relays can be factory-adjusted to provide 
either biased or polarized operating characteristics. 


For complete information on the new CLARE Type HG and 
HGP Mercury-Wetted Contact Relays, contact your nearest 
CLARE representative or address C. P. Clare & Co., 3101 
Pratt Blud., Chicago 45, Illinois. 


Send for CLARE Sales Engineering Bulletin No.120 


CLARE 
RELAYS 





FIRST 
in the 
industrial 


field 





/ Outstanding features of 
‘’\ CLARE Type HG and HGP Relays 





e Cutaway view of HG Relay showing how 
wick action keeps the mercury at the 
contacting surfaces continuously replenished. 






















CLARE Type HG and HGP Relays 
are built to meet 
the exacting requirements for— 


Computing machines  Servo-mechanisms 


Sorting machines Relay amplifiers 
Tabulating machines High-speed keying relays 
Totalizers Signaling devices 


All kinds of high-speed switching devices 
8 








ELECTRICAL FEATURES 


LONG LIFE: Conservative life expectancy of 
‘ over a billion operations whe@@erated within 
r ratings. 


HIGH SPEED: Give consistent performance 
at speeds up to 60 operations per second. 


; HIGH CURRENT —and voltage-handling ca- 
: pacity (up to 5 amperes, and up to 500 volts). 


UNIFORMITY: Operating time varies by only 
about 0.1 millisecond under constant drive 
conditions. 


NO CONTACT BOUNCE 


MECHANICAL FEATURES 


@ Small chassis space required 
@ Convenient plug-in mounting 
@ Environment-free 

@ Tamperproof 

@ High sensitivity 

@ Maintenance-free 

@ No contact wear 

@ Adjustment cannot change 



















TOUGHNESS 
WEAR RESISTANCE 
IMPACT 


specify AMSCO° 
MANGANESE STEEL 


nonmagnetic 

resists impact 

high strength 
work-hardens 

resists abrasion 

high ductility 

slow crack propagation 
low temperature toughness 


Manganese steel actually absorbs energy. Impact 
work-hardens the surface of the metal to as high 
as 550 BHN, while below the surface it maintains 
its ductility. Roughest abrasion only polishes this 
versatile metal. 


Another highly desirable feature is manganese 
steel’s slow crack propagation rate. This is a built- 
in safety factor, allowing early discovery of im- 
pending failure so that remedial action can be 
taken before costly damage or breakdown occurs. 


“‘Aiisco manganese steel, being an austenitic 
structure, remains tough at low temperatures, re- 
taining a valuable safety factor even at cold —100°F. 


All of its characteristics, including a 
complete discussion of its technical 
aspects and inherent design features are 
contained in the Amsco booklet, Austen- 
itic Manganese Steel. It’s free. Send for 
your copy today. 


AMERICAN MANGANESE 
STEEL DIVISION 


Chicago Heights, Illinois 








"'T HE boss, too, has his prob- 

lems. J. P. Henderson comes 
to his aid this month, waving the 
campaign banner: 


Slaves, Unite! 


With time on my hands I’ve 
dropped in on some old cronies 
occasionally. The other day I 
found one in distress. 

“J. P.,” he says, “you’ve been 
reading a lot about unions in the 
engineering profession. Well, I’m 
about ready to go a step further. 
I’m ready to advocate a union for 
engineering executives!” 

“You’re not serious?” I replied. 

“I’m darn near,” he retorted. 

To shorten a long conversation, 
his story was this: Looking back, 
he felt as though most of his pro- 
fessional life he had been fighting 
management for this or that. As 
an engineering executive, he was 
management—to people below 
him. But naturally he was re- 
sponsible to the president and, in 
a remote way, the board of di- 
rectors. In his experience none 
of these people had had any engi- 
neering training. None really un- 
derstood the nature of his prob- 
lems. They gave all engineering 
expenses the glassy eye. To ob- 
tain technical equipment, he had 
to spend days preparing argu- 
ments, trying to explain what it 
was for, and how it could save the 
company money. 

“How do you justify a $2000 
scientific instrument for our ex- 
perimental laboratory to a bank- 
er?” he asked. “Its use will help 
get us out of some troubles faster, 
if they develop. In an obscure 
way it will help improve our prod- 
uct. It may enable our engineers 
to see more clearly how our 
gadgets are behaving and should 
lead to better and more econcom- 
ical design. But can I guarantee 
that this expenditure will definite- 
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There are cases where you can’t play it too safe 


In ground-to-air guided missiles, high-powered walkie 
talkies, radar trucks, experimental rockets, atomic subs, 
console control panels — any instrument requiring high 
accuracy and dependability — you'll find Ward Leonard 
Vitrohm resistors. 

_ You'll also find them in hundreds of commercial and 
industrial applications where the variety, performance, 
and uniformity of Vitrohm resistors have added up to 


increased customer satisfaction, repeat sales and substantial 
savings on repairs and returned merchandise. 

FOR MILITARY APPLICATIONS, the Vitrohm resis- 
tors designed to meet MIL-R-26B specs (characteristics F, 
G and V) are listed in our TECHNICAL INFORMATION 
CIRCULAR #1. 

FOR ELECTRICAL AND ELECTRONIC APPLICA- 
TIONS, our 64-page fact-jammed Catalog #15 gives you 
the complete Vitrohm story. Write Ward Leonard Electric 
Company, 58 South Street, Mount Vernon, N.Y. 

















Vlew HILLIARD 


TWIFLEX. 


AUTOMATIC CENTRIFUGAL CLUTCH COUPLING 


1] NEW IMPORTANT FEATURES.. 


Flexible in all directions, % jane tf under normal load at full 


. Absorbs Shock. 


. Has adjustable idle speed. 9. 


8. yal driver and driven mechan- 


Can be furnished in automatic back- 
stop type. 


1. 

2 

3. Limits torsional vibration, isms against overload shock. 
4 

5. 


» Can be furnished in automatic free- 9 Prevents torsional resonance. 


wheeling type. 
6. Smooth starting, 


1l. Easily assembled even in blind in- 
stallations. 


If you have problems of misalignment — smooth starting — vibration — overload 
—or assembly in the manufacture or operation of: 


@ Compressors 
@ Blowers 

@ Diesel Engines 
@ Excavators 

@ Refrigeration 
@ Hammer Mills 


@ Textile Machinery @ Conveyors 

@ Wire Machines 

@ Fans 

@ Gasoline Engines @ Generators 

@ Back Stop Brakes @ High Speed Pulverizers 
@ Mixers @ Tube Mills 


@ Let Our Engineers Consider Your Problem. Twiflex May Be The Answer. 


)) 
a 


SINGLE REVOLUTION 
; CLUTCH 


For automatic, accurate 
control, electrically or 
mechanically, of inter- 
mittent motion, index- 
"ing, cycling, cut-off 
> Write for Bulletin #239. 


WRITE TODAY! For Details of 
THE HILLIA 
103 W. FOURTH ST. 


OVER-RUNNING CLUTCH 
For t ti t and 
release on two ‘speed drives, 
dual drives and for ratchet feed 
or backstop action. Write for 
Bulletin #231. 





SLIP CLUTCH 


For overload protection— 
constant torque—constant 
tension on reeling of 
winding stands. Write for 


Bulletin #300. 


i E-3 
TWIFLEX Coupling © Catalog © 


RD Corporation 


ELMIRA, N. Y- 


UTCHES FOR 
MANUFACTURING YEARS 








Stress Relief 





ly save us, say $500 per year? Of 
course not. 

“My bosses have always be- 
lieved in science and engineering 
—in a vague sort of way. But 
they have no real idea of what it 
should cost at any time, and in 
this age of rising prices I’m hay- 
ing a doubly hard time in stretch- 
ing my engineering dollar to keep 
pace with our competitors. 

“What percentage of total sales 
should be spent on engineering 
and product improvement? What 
percentage should be spent in ap- 
plied research? I know our own 
past figures, but are they in line 
with other concerns of this size 
and type? I don’t know. 

“How much is a good designer 
worth? I’ve interviewed men re- 
cently whom we need badly. Their 
salaries seem astronomical to the 
president and he can’t bring him- 
self to OK their hiring. So I 
limp along, until in a year or two 
my educational campaign on cur- 
rent salaries will finally bear some 
fruit with him.” 


I asked him if he was required 
to run to the president with all 
such hiring problems and matters 
of expenditure. He said that he 
actually enjoyed considerable free- 
dom. The boss wasn’t a tyrant 
especially, but expected only ex- 
penditures in big lumps, or high- 
priced hiring, to have his bless- 
ing. 

“My other gripe,” said he, “is de- 
velopment. Let anybody in my de- 
partment come up with a good 
idea and the president expects it 
to be ready for the market in a 
month. I have never been able to 
satisfy him that it may be per- 
fectly normal for the first sample 
to be a failure. From it we learn 
something, make more temporary 
tools and produce a _ modified 
sample. That sort of thing inter- 
spersed with some life tests may 
go on for a year before we are 
ready to risk our reputation in the 
field. We have worked with our 
customers on jobs for three years 
or even four. I understand their 
problems and the time doesn't 
seem excessive. But can I convince 
him that such things are normal? 

“No sir! From conception t 
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full maturity of a highly technical 
development should be just a mat- 
ter of weeks. 

“T tell the boss that if engineer- 
ing development were that easy 
everything would have been in- 
vented years ago. But I make no 
impression. So now I’m ready to 
join the EESMPANP.” 

“It’s the Engineering Execu- 
tives’ Society for Mutual Protec- 
tion Against Nontechnical Presi- 
dents.” 

“Just think,” he said with a 
dreamy look in his eye. “As a 
member of such as active organi- 
zation I could get all kinds of data. 
Protective data. We'd know each 
others’ salary scales for various 
grades of engineering work. We’d 
know what each other considers 
as normal engineering and devel- 
opment expenditures and their re- 
lation to sales. We'd know about 
laboratory budgets and all sorts 
of things. 

“I'd feel free to call up one of 
my competitive friends and find 
out just how many man-hours 
they spent on that new product 
they’re advertising and how long 
it was in development. 

“Then when I went to the boss 
to ask for stuff, I could rattle off 
data and figures galore. Figures 
impress bankers and I might get 
engineering appropriations with a 
lot less time and effort. As an en- 
gineering executive, I might get 
to spend some time on engineer- 
ing.” ; 

I left about then. How fantas- 
tie can a dreamer get? 
—J. P. HENDERSON 


They Say... 


“No responsible engineer or sci- 
entist allows his fancy such free 
rein as to assume that he can 
change Newton’s law of motion or 
find profitable exceptions to the 
second law of thermodynamics. 

“Imagination untempered by an 
appreciation of harsh realities may 
create poetry, but it will never 
create a nuclear power plant, ship 
or rocket.”—- CLIFFORD MANNAL, 
Physicist, Knolls Atomic Power 
Laboratory 
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Everyone recognizes this 


as a sign of smooth sailing... 


And smart gear users know 


this {Gm is the sign of good gears 


made to your specifications. 


May We Send You Our Brochure? 


“Gears...Good Gears Only” 


THE CINCINNATI GEAR CO. « cINCINNAT!I 27, OHIO 





Save Draftsmen’s Time 
YOUR OFFICE TYPIST CAN DO THE LETTERING JOB 


Why waste a good draftsman’s time on hand lettering. 
Your typist can do a neater and more legible job...4 times 
faster...on the Vari-Typer lettering machine. Easy to 
operate. Universal keyboard with hundreds of instantly 
changeable type styles. 


For any method 
of duplicating 


or reproduction 
Handles 


tracings 12 ft. 
or more in 


width 





RALPH C. COXHEAD CORPORATION 
720 Frelinghuysen Avenue, Newark 5, N.J. 


Please send VARI-TYPER Booklet E-42 





LETTERING | 
MACHINE L= 


ADDRESS 
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GENERAL ELECTRIC ANNOUNCES... 


NEW, Low-price Thy-mo-trol” 


Printed Circuits—or ‘‘wireless’”’ cir- 
cuitry—constitute the “‘brains’’ of 
the new general purpose Thy-mo- 
trol Drives. Simply, it is a method 
of printing an electrical diagram on 
the back of a sturdy, lightweight 
plastic board. The electrical ‘‘track”’ 
or diagram is made of solder-covered 
copper strips. 
All circuit components within the 
‘“‘brain’”’ are connected without the 
use of wiring! A protective coating 
is sprayed over the entire printed 
circuit. All connections to the control 
circuits are of the simple “‘plug-in’”’ 
type, making attachment and re- *““Brain’’ of new Thy-mo-trol Drive—printed control circuits. Top photo shows 
moval of connecting circuits a simple, printed electrical diagram. G.E.’s industrial adaptation of this process helps reduce 
hand operation. size and complexity of circuits. In lower photo, new at left, conventional at right. 





Drive with Printed Control Circuits 


NOW! GET RELIABLE, SMOOTH, ADJUSTABLE SPEED FOR 
MACHINE TOOLS IN A SIMPLIFIED, LOW-PRICED DESIGN 


Designed for quality performance, 
reliable operation, easy maintenance, 
and at a new low price, a new and 
simplified line of general purpose 
Thy-mo-trol Drives has been de- 
veloped by General Electric. These 
drives represent a new and far- 
reaching step in electronic adjust- 
able speed. 





An approximate 20% price reduc- 
tion under the line it replaces is 
possible because G-E has success- 
fully simplified the entire control 
system and has adapted printed 
control circuits into the Thy-mo- 
trol panels. New Thy-mo-trol design 
allows a substantial reduction in 


weight, size, circuit complexity, 
wiring, maintenance costs and in- 
stallation cost. The new design is 
now available in two ratings: 34 to 
1 hp and 1% to 3 hp—making 
your choice of an adjustable speed 
drive to meet specific needs that 
much easier. 


Operating directly from a-c power, 
the new standard Thy-mo-trol 
Drive includes an electronic control 
panel, a d-c motor, and a push- 
button station. No anode trans- 
former is necessary if operated on 
440 volts, 50 or 60 cycle, single 
phase power. Separately mounted 
auto-transformers are supplied as a 


standard feature for voltages other 
than 440. 


The new drive is rated at constant 
torque over the entire speed range. 
Speed range is 8 to 1 for continuous 
duty with higher ranges possible 
for special applications. Optional 
modifications include jogging, re- 
versing, tachometer feedback, re- 
actor loop control, and external 
current limit adjustment. 


For more information on this out- 
standing new adjustable speed drive, 
contact your nearest G-E Apparatus 
Sales Office or write for Bulletin 
GEA-6234, General Electric Com- 
pany, Section 791-1, Schenectady 5, 
New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRI 


*Reg.stered Trade-mark of ,General Electric Company 


Easily attached or removed. Only a_ Simplified repair. Component replace- Three basic units. DC motor, pushbutton 


Screwdriver is needed. Plugs and termi- 
nals are numbered for easier service. 


ment is fast and easy—a simple bench 
operation. No need to discard entire unit. 


station, and panel containing tubes and 
“brain” make up new Thy-mo-trol Drive. 





MACHINING 


GRINDING 


Parts for this piston 

and sleeve assembly 

were mated and lapped 

to a precision fit. Clearance 
tolerances were maintained 

on the assembly fo less than 
.00006”. Inside diameter, 
concentricity and grooves were 
also held to very close tolerances. 


ACME CAN PRODUCE PRECISION PARTS 
OR ASSEMBLIES TO YOUR ORDER 


Acme will produce, to your specifications, finished 

hardened and ground parts from ferrous or other materials, 
complete from raw stock or from your semi-finished parts, 
in quantities from one to a million pieces. 


LAPPING 


Parts can be produced as individual pieces or as assemblies, with 
or without pistons. Tolerances to within .00001” or less, and 
corresponding micro-inch finishes can be maintained. 


Acme’s modern plant contains over 250 

metal-working machines and 150 pieces of laboratory testing 

ond inspecting equipment. Services include complete machining, heat 
treating, grinding, lapping and honing operations. 


For over 35 years Acme has been producing hardened and 
ground parts for thousands of satisfied customers 


Send your prints and specifications to the factory 
for quotation, or request a representative to call on you. 


Write for literature or additional information. 


See our file in Sweet's. 


ACME INDUSTRIAL COMPANY 


203 N. LAFLIN STREET, CHICAGO 7, ILLINOIS 


Manufacturers of standard dowel pins *« Chamfer micrometer gages ¢ Drill ji 
bushings + Portable bench centers * Roughness comparison specimens ¢ Hardened 
and ground parts manufactured to order 





THE ENGINEER’S 


| Recent Books 


Advanced Mathematics for Engi- 
neers. By H. W. Reddick, retired pro- 
fessor of mathematics, New York 
University, and F. H. Miller, profes- 
sor and head of mathematics, Cooper 
Union School of Engineering; 562 
pages, 5% by 8% inches, clothbound; 
published by John Wiley & Sons Inc., 
New York; available from MACHINE 
DESIGN, $6.50 postpaid. 


This third edition covers topics 
in mathematics which are essential 
for an understanding of current 
developments in engineering the- 
ory and practice. The book opens 
with a chapter on common types of 
ordinary’ differential equations. 
Succeeding chapters give a compre- 
hensive treatmert of operational 
calculus, Fourier series, partial dif- 
ferential equations, vector analysis, 
elliptic integrals, gamma and Bes- 
sel functions, and functions of a 
complex variable. Included in the 
new material are discussions of 
Legendre’s equation, numerical 
methods, Laplace transforms and 
the reversion of power series. 


The Strain Gage Primer. By C. C. 
Perry, research consultant and as- 
sistant professor of engineering me- 
chanics, and H. R. Lissner, professor 
and chairman, department of enyi- 
neering mechanics, Wayne Univer- 
sity; 293 pages, 6 by 9 inches, clotii- 
bound; published by McGraw-Hill 
Book Co. Inc., New York; available 
from MACHINE DESIGN, $6.00 postpaid. 


Serving as a practical guide to 
methods of using strain gages, this 
book covers experimental stress 
analysis, with emphasis on bonded- 
wire strain gages, their appear- 
ance, composition, manufacture 
and operating characteristics. [t 
includes a section on use of thie 
strain gage as a transducer ele- 
ment for instrumenting and con- 
trolling countless mechanical vari- 
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Under the hood of the smart new Ford... 


Neoprene protects ignition wire and spark plugs 
against moisture... resists ozone, heat and oil 


Designers made sure the smart-looking 1955 
Ford would be off to a fast start in any 
weather. On both the “Six” and the “Eight” 
they chose spark-plug covers and ignition- 
wire jackets made with neoprene for positive 
protection against moisture and deterioration. 
Neoprene covers prevent seepage of mois- 
ture to the spark plugs . . . provide instant, 
all-weather action. And the sturdy neoprene 
jacket on the ignition wire protects the in- 
sulation against heat and oil. 
é ae Moreover, neoprene stays on the job.. . 
“6 has what it takes to give long, dependable 
service. It resists ozone and other effects of 
corona discharge . . . remains firm and strong 


V4 despite heat, oil and grease . . . won’t chip, 
Ss é G \ crack or soften. 

8 Each year finds more automotive parts and 

accessories made with neoprene, Du Pont’s 
chemical rubber. Because it stands up where 
ordinary resilient materials fail, neoprene is 
first choice among designers for key parts 
that improve performance . . . rarely need 
replacement. 


Free! The Neoprene Notebook 


Each issue shows you how designers 
created new products...improved old 
ones with neoprene. Actual case his- 
tories give you all the facts. Mail 
coupon below to get on mailing list. 




































MAIL THIS COUPON TODAY 





meee eae are cree cree creer eee eee eee 


- E. |. du Pont de Nemours & Co. (inc.) rn 


Elastomers Division, Dept. MD-7 F << 


nN F Oo me R? f- Pog = Wilmington 98, Delaware ke = 
Please put my name on the mailing list for the Neoprene Notebook — 


The rubber made by Du Pont since 1932 









Name Position 








Await r "> ~~ Fi 
ri iAl ~ irm 


Miiiy |. 





Address 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY | City State 
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FOR A 
WIDE 
DIVERSITY 
OF 
APPLICATIONS 


Illustrated is a SUN 
Glass Grinding Ma- 
chine equipped with 
a Ruthman Gusher 
Coolant Pump. 


Gusher Coolant Pumps are versatile. They 
come in a wide diversity of models to fit 
almost every application. All models give 
the same instantaneous Coolant flow, and 
efficient day in, day out service. The elec- 
tronically balanced rotating assembly, heavy 
duty pre-lubricated ball-bearings assure you 
of long, trouble-free service at minimum 
maintenance cost. Write for our catalogue 


today. 


MODEL 11022 


Cincinnati, Ohio 





THE RUTHMAN pacuinen CO. 


1811 Reading Road — 
a 


The 
STANDARD 


Durakool’s 
Deluxe Mercury Switch 


LOW IN COST 


This steel hydrogen filled mercury switch 1s 
recognized for its sensational ability to do the 
job at hand. Trouble free, dependable and low 
in cost. 


*% Millions of contacts 

% Withstands high temperatures 
% No deterioration in storage 
%& Capacities up to 65 amperes 


a 
ho NTT CT 


MERCURY SWITCHES 
See Telephone directory for local distributor 


or write 


DURAKOOL, INC. — Elkhart, Indiana 
700 Weston Rd., Toronto 9, Canada 








The Engineer's Library 





ables such as form, load, torque, 
speed and pressure. 

Areas of the subject treated in 
detail include selecting the proper 
strain gage for a particular job, 
cementing, damage-proofing and 
wiring the gage, selecting and us- 
ing the right instrument, and inter- 
preting the strains and their 
translations to stresses. 

In addition, there are examples 
of the stress-strain relation, tech- 
niques for measuring principal 
stress directly, information on lat- 
est types of American and for- 
eign strain gages and their proper- 
ties, data on use of strain gages 
under special conditions and ex- 
treme temperatures, advances in 
techniques for damage-proofing, 
and an instrumentation chart to 
aid in selecting the proper system. 
The concluding chapter discusses 
strain indication with brittle coat- 
ings. 


Deterioration of Materials—Causes 
and Preventive Techniques. LHdited 
by Glenn A. Greathouse, director, and 
Carl J. Wessel, associate director, Pre- 
vention of Deterioration Center, Na- 
tional Academy of Sciences—National 
Research Council, Washington, D. C.; 
853 pages, 6 by 9 inches, clothbound; 
published by Reinhold Publishing 
Corp., New York; available from Ma- 
CHINE DESIGN, $12.00 postpaid. 


A collaboration under joint aus- 
pices of the Prevention of Deterio- 
ration Center and the Services 
Technical Committee of the De- 
partment of Defense, this book de- 
scribes and analyzes causes of de- 
terioration in materials and pre- 
sents proved techniques for pre- 
venting or retarding such deterio- 
ration. Part 1 deals with basic 
causative agents in materials de- 
terioration—climatic factors and 
chemical, physical and biological 
agents. Part 2 is concerned with 
the action of these agents on ma- 
terials of various kinds and with 
specific methods of deterioration 
prevention. Part 3 discusses pro- 
tection of certain important as- 
semblies of electrical, electronic, 
optical and photographic equip- 
ment. Part 4 covers some special 
aspects of preservation, including 
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no matter what 





SHAPE... 





no matter what 





WHEN IT COMES TO MOTORS, 


ONE NAME STANDS OUT... 





Bebe» Piakres 





Booth No. 429 at The Production Engineering Show, 
Navy Pier, Chicago, September 6-16, Diehl’s brand- 






new and complete line of machine tool motors will 





: Wire 
be displayed. Make it a point to see them. 







Electrical Division of THE SINGER MANUFACTURING COMPANY 


Finderne Plant, SOMERVILLE, NEW JERSEY 
ATLANTA « BALTIMORE « CHARLOTTE, N. C. « CHICAGO « CINCINNATI « NEEDHAM, MASS. « NEW YORK « PHILADELPHIA « PITTSBURGH 
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lower costs . 
improve design 
save time... 
© with 


RC die cast 
EARS «PINIONS 


Cast in one piece, at one time—and 

one low unit cost! Produced precisely to 

your specifications, permitting a wide flexi- 

bility of design heretofore impractical. One- 

piece assemblies can be cast with shafts or center 

holes, or in combination with cams, hubs, spacers, 

flanges and other mechanical elements. Maximum 

size: 1-5/16” outside diameter x 1/16” face width; 
COMBINATIONS wider faces for smaller diameters. 

. . MANY COMBINATIONS AVAILABLE FOR 

die cast in LESS PRECISE APPLICATIONS FROM STOCK 


re) N E DIES AT NO TOOLING CHARGE 


Write Today For Full Information and Samples 


Send specifications for prompt quotation—i00,000 to millions. 


GRIES REPRODUCER CORP. 


World’s Foremost Producer of Small Die Castings 








































TERMINAL BLOCKS (Left): Large line 
of molded, barrier type, in varied sizes, 
materials, and terminals. New “KLIP- 
TITE” style (left bottom) with angled tabs 
made for AMP, self-locking wire terminals. 
TOGGLE SWITCHES (Below): Aircraft 
type. Single and Double Pole. Bakelite 
housing. Screw terminals or soldering lugs. 
One-hole mounting. DC, or AC up to 1600 
cycles. 

POWER OUTLETS (Below, right): Small- 
est made for standard plug. Mounts from 
top or bottom of bracket. Soldering ter- 
minals or wire leads. 


Catalog MD 14 on Request 
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approved methods of packaging 
and toxicological aspects of pre- 
servatives. Appended is a short 
analysis of the system of Govern. 
ment specification numbers. 


Conversion Factors and Tables. By 
O. T. Zimmerman, professor and 
chairman of chemical engineering, 
and Irvin Lavine, professor of chemi- 
cal engineering, University of New 
Hampshire; 525 pages, 4% by 6 
inches, clothbound; published by and 
available from Industrial Research 
Service, Masonic Building, Dover, 
New Hampshire, $5.00 per copy. 


The second edition of this hand- 
book contains over 12,000 conver- 
sion factors and 122 pages of con- 
version tables. Conversion factors 
include those for weights, meas- 
ures, velocities, densities, viscosi- 
ties, pressures and energies; me- 
chanical, electrical and thermal 
units; refrigeration and air-condi- 
tioning, hydraulic, heat-transfer, 
photometric, surveyors and power 
units. Conversion tables list tem- 
peratures, pressures, specific grav- 
ities, viscosities, color scales, hard- 
nesses, wire and sheet metal gages, 
decimal equivalents and five-place 
common logarithms. New features 
include a section on foreign con- 
version factors and a table of 
physical constants. 


New Codes 


Displacement Compressors, Vacuum 
Pumps and Blowers. PTC 9-1954; 48 
pages, 8% by 11 inches, paperbound; 
available from American Society of 
Mechanical Engineers, 29 W. 39th 
St., New York 18, N. Y. 


This ASME Power Test Code ap- 
plies to tests for determining per- 
formance of positive-displacement 
compressors, blowers and vacuum 
pumps, including all piston and ro- 
tary type machines. This code in- 
cludes rules for measuring elec- 
trical input when the driving ele- 
ment is an electric motor. 


Centrifugal Pumps. PTC 8.1-1954; 
23 pages, 8% by 11 inches, paper- 
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For extreme high 
temperatures (+ 500° F)! 


For extreme low 
temperatures (—160° F) 
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he. She : 4 
Silicone Rubber Parts 
For Silicone rubber parts that give max- 
imum performance at searing temperatures 
up to +500° F... retain their elasticity down 
to—160° F... or have the physical, chemi- 
cal and dielectric properties to resist 
chemicals...it will pay you to see 
STALWART first! From stocks com- 
unded for specific job requirements, 
TALWART will mold, extrude, die-cut, 
lathe-cut, or mandrel-build parts 
to meet individual, S. A. E. or 
A.S.T.M. specifications. Bring 
our rubber problems to STAL- 
/(ART...specialists in the 
custom-fabrication of precision 
Silicone parts. 
For detailed information write for Catalog 51SR-1 


HOS. 


TALWART RUBBER CO. 


Mfg. Plants in Bedford, Ohio and Jasper, Georgia 
Main Offices 180 Northfield Roed, Bedford, Ohi 
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bound; available from American So- 
ciety of Mechanical Engineers, 29 W. 
39th St., New York 18, N. Y. 


Standard directions for con- 
ducting and reporting tests on 
centrifugal pumps, including 
mixed flow and axial-flow types, 
are provided by this ASME 
Power Test Code. Quantities to be 
determined under specified condi- 
tions include total head produced 
by the pump, capacity or rate of 
flow, power input, efficiency and 
suction requirements. 


Association Publications 


Directory of Commercial and Col- 
lege Testing Laboratories. 47 pages, 
8 by 10% inches, paperbound; avail- 
able from American Society for Test- 
ing Materials, 1916 Race St., Phila- 
delphia 3, Pa., $1.00 per copy. 


This directory, compiled and 
published by ASTM, is a successor 
to Directory of Commercial and 
College Laboratories published in 
1947 by U. S. Dept. of Commerce, 
National Bureau of Standards, as 
Miscellaneous Publication M 187. 
It lists locations of testing labora- 
tories equipped and prepared to 
undertake testing on a commercial 
or fee basis. Information is given 
concerning 278 commercial labora- 
tories and their 151 branches or 
offices, and 86 college laboratories. 
Research and consulting laborato- 
ries are not listed unless they also 
are engaged in commercial testing. 


Symposium on Effect of Tempera- 
ture on the Brittle Behavior of Met- 
als with Particular Reference to Low 
Temperatures. ASTM Special Tech- 
nical Publication No. 158; 480 pages, 
5% by 9 inches, clothbound; available 
from American Society for Testing 
Materials, 1916 Race St., Philadelphia 
3, Pa. 


This volume contains papers and 
discussions presented at the 56th 
annual meeting of ASTM in 1953. 
This symposium was sponsored by 
the Low Temperature Panel of the 


ASTM-ASME Joint Committee on 
(Concluded on Page 298) 











SAVES 38% ON COST 
WITH WELDED DESIGN 


@ Here is how you can apply the 
benefits of greater strength, higher 
rigidity you get with steel to your 
designs. 

Savings of $339 are realized on this 
machine base by changing over from 
cast iron to welded steel construc- 
tion. Even though 2400 fewer pounds 
of metal are used, the steel base is 
actually 40% more rigid to resist de- 
flection under load. Result: Greater 
accuracy of alignment . . . at lower 
cost of manufacture. 


Cast Construction 
Costs $875 
Weighs 4900 lbs. 


PUT THESE BENEFITS TO WORK — Ideas on 
designing for low cost with steel are in Lincola 
WELDesign Bulletins, available to designers and 
engineers. Write: 


THE LINCOLN ELECTRIC COMPANY 
Dept. 1105, Cleveland 17, Ohio 
The World’s Largest Manufacturer 
of Arc Welding Equipment 
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Engineered RELAYS for Engineered Products 


“Your best source for relays” is Potter & tive relays to heavy duty power types, each ful- 
Brumfield, because of an enviable reputation filling an exacting requirement. 
earned through a quarter century of relay spe- Enclosed, hermetically sealed or open relay 
cialization structures to meet demands of various environ- 


, mental conditions. 
Millions of relays of all styles and sizes de- Priced competitively at all quality levels. 
Samples available for immediate shipment. 
Send your specification for recommendations 


From small sub-miniature, precision, sensi- and quotations. 


signed and manufactured to meet customer 


specification. 


ALL TYPES—ALL SIZES—FOR ALL APPLICATIONS 
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100% HI-POT TEST 





Some sealed relays have as many as ninety 
possible voltage breakdown points. This tester, 
developed by Potter & Brumfield, checks every 
breakdown point automatically with extra high 


voltage and for the necessary time interval. 





ULTRASONIC CLEANING 





Another Potter & Brumfield development, the 
use of Ultrasonic cleaning in relay manufacture. 
Potter & Brumfield sealed relays are tops be- 
cause they are thoroughly cleaned of all dirt, 
solder flux and other contaminants by silent 


sound. 





MICROSCOPIC INSPECTION AND ASSEMBLY 





The small watch size parts of many Potter & 
Brumfield relays are inspected and assembled 


under ten power magnification. 
Thus assuring the close tolerances necessary 


for long life and dependable operation of minia- 


ture and sub-miniature relays. 


For quick delivery, over 350 different standard relays 
stocked by 500 Franchised Electronic Parts Distributors 
Am!) throughout the United States and Canada. 


p BR POTTER & BRUMFIELD MFG. CO., INC. 
g f dy5 Princeton, Indiana 





ALL TYPES—ALL SIZES—FOR ALL APPLICATIONS 
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ENGINEERED for 
DOUBLE-DUTY / 
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A REVERSING DRUM 
CONTROL with... 
BUILT-IN THERMAL 
OVERLOAD UNIT.. 
at a lower cost 


To You / 

































Only Furnas Electric offers you this 
exclusive feature. Costs less than one- 
half what you would pay for manual 
reversing starters to perform the same 
job. 


Its advantages—smaller size, fewer 
operating parts and lower cost—add 
up to a better control for you. 


Furnas Electric has the right drum 
controller for your every control 

requirement—over 1000 models | 
to choose from. 


Write today for free 48 page catalog 
5509—Furnas Electric Company, 1045 
McKee Street, Batavia, Illinois. 
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(Concluded from Page 295) 
Effect of Temperature on the 
Properties of Metals. 


Symposium on Effect of Cyclic 
Heating and Stressing on Metals at 
Elevated Temperatures. ASTM Spe- 
cial Technical Publication No. 165; 
181 pages, 6 by 9 inches, paperbound; 
available from American Society for 
Testing Materials, 1916 Race St., 
Philadelphia 3, Pa., $3.00 per copy. 


This booklet comprises eight 
papers and accompanying discus- 
sions presented at the 57th annual 
meeting of ASTM in June, 1954. 
The symposium covers situations 
involving relatively slow changes 
in stress or temperature, or both. 
Two papers cover various theoreti- 
cal aspects including creep under 
intermittent load and cyclic ther- 
mal stresses. Three papers dis- 
cuss creep and rupture data. Two 
papers present intermittent load 
and temperature data for some al- 
loys in sheet form. The final paper 






























deals with effect of cyclic tempera. 
tures on scaling behavior of heat- 
resisting alloys. 


Government Publications 


NACA Technical Series. Hach pub- 
lication is 8 by 10% inches, paper- 
bound, side-stapled; copies available 
from National Advisory Committee 
for Aeronautics, 1924 F St., N. W., 
Washington 25, D. C. 


The following Technical Notes 
are available: 


3216. Cooperative Investigation of Rea- 
tionship between Static and Fatigue Proper- 
ties of Wrought N-155 Alloy at Elevated Tem- 
peratures—92 pages. 

3295. Effect of Pressure on Thermal Con- 
ductance of Contact Joints—52 pages. 

3385. Theory of the Jet Syphon—49 pages. 

3439. Analysis of Ear Formation in Deep- 
Drawn Cups—7 pages. 

3444. Friction, Wear, and Surface Damage 
of Metals as Affected by Solid Surface Films 
60 pages. 

3445. Design and Performance of Throttie- 
Type Fuel Controls for Engine Dynamic Studies 
—39 pages. 


an Approximate Method—39 pages. 

3449. Theoretical Analysis of Incompressible 
Flow Through a Radial-Iniet Centrifugal Im- 
peller at Various Weight Flows. II—Solution 
in Leading-Edge Region by Relaxation Meth- 
ods—19 pages. 

3450. Investigation of Prop- 
erties of High-Temperat B d Joints 
Processed in Vacuum or in Molten Salt—29 
pagers. 





ELECTRICAL and MECHANICAL ENGINEERS 


AC AND DC SUBFRACTIONAL MOTORS 
SERVOMECHANISMS 
ELECTROMECHANICAL AND ELECTROHYDRAULIC 
CONTROLS AND ACTUATORS 


We are now staffing the new Electronics Laboratory of our Aero- 
nautical Division in Anaheim, California. The selection of associates 
is based on consideration of their demonstrated abilities and interests 
in connection with our long-range laboratory plans. Careful attention 


Aeronautical Division 


SANTA ANA FREEWAY AT EUCLID AVENUE 
ANAHEIM, CALIFORNIA 





® 
Mr. Controls 


to engineering and operational plan- 
ning and to the selection of critical 
control problems assures opportu- 
nities for continuous professional 
development. The efforts of a relatively 
small but select staff are being applied 
On projects requiring engineering inge- 
nuity essential to advancing the art of 
control in the aeronautical field. 


Positions are available at all levels of 
laboratory work. Please direct inquir- 
ies to Vernon Vogel, Electronics Lab- 
oratory Director. 
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NOTEWORTHY 


Pressure Operated Seal 


Fluid pressure acting on a high-temperature seal- 
ing ring for turbine or similar rotors forces the seal 
into engagement only when the turbine is operat- 
ing. One edge of the seal is pressed into a chamber 
that is ported to the upstream side of the turbine. 
Operating pressure within the chamber forces the re- 
silient seal against a conical surface of the turbine 
diaphragm. As a result, the seal is forced downward 
into sealing engagement with the turbine rotor. When 
the machine is not operating, pressure does not ex- 
ist and the seal is free to move away from the rotor. 
Seizing of the seal on the rotor due to differential con- 
traction of the turbine parts when the machine is 
cooling is eliminated, thus avoiding possible damage 
to the seal. Patent 2,686,657 assigned to United Air- 
craft Corp. by A. Kalitinsky. 


Two-Direction Clutch 


Two pulleys or drums may be selectively driven 
by merely reversing the direction of the drive shaft. 
Both pulleys are freely mounted on a common shaft 
on each side of a drive disk or hub. As the drive disk 
is rotated, a sliding lug, riding on a spiral ridge, 

















projects to engage a stepped shoulder on one of the 
pulleys. When rotation of the hub is reversed, the lug 
is forced to project from the other side to engage the 
stepped shoulder of the second pulley. Provision is 
made to hold the free pulley stationary while the 
other is being driven. Patent 2,690,324 assigned to 
United Co-Operatives Inc. by R. B. Cooper and R. C. 
Shipman. 


Rotating Shaft Seal for Abrasive Liquids 


An O-ring stretched over a hub on the end of the 
body of a shaft seal prevents leakage of low-viscosity 
or abrasive liquids between the end face of a rotating 
shaft and its housing. Sealing pressure is maintained 
by a spring washer between the end of the shaft and 
the seal body. Since the O-ring is of slightly larger 

(Continued on Page 304) 
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if ENGINES are in the Picture 
- « e WISCONSIN would like 
to be on YOUR TEAM 


It takes a lot of things, a lot of peo- 
ple, a lot of skills and experience . . . 
and sound engineering to build any 
kind of a machine. And above all, it 
takes team-work . . . not only in your 
own plant but also with the engi- 
neering departments of your actual 
or potential component suppliers. 


Here at Wisconsin Motor we have 
available a great deal of specialized 
know-how in the design and manu- 
facture of Heavy-Duty Air-Cooled 
Engines for hundreds of original 
equipment applications. Our engi- 
neers would like to place this experi- 
ence and broad knowledge of engine 
design and performance at your dis- 
posal if your equipment can utilize 
engine power within a 3 to 36 hp. 
range. 


It is axiomatic that no machine is 
any better than the power that drives 
it. And it is on this premise that 
Wisconsin Engine progress has been 
nothing short of phenomenal since 
the introduction of these heavy-duty 
air-cooled engines more than twenty 
years ago. Today our Original 
Equipment customer list reads like 
a Blue Book of American “blue chip” 
Industry ...including, also, hundreds 
of smaller manufacturers of quality- 
built machines. 


When you specify “Wisconsin” you 
get tapered main bearings, four pis- 
ton rings on even the smallest mod- 
els, extra-long connecting rods. 
rotary type high tension OUTSIDE 
magneto with Impulse Coupling for 
fast starts at low cranking speed, 
plus efficient AIR-COOLING from 
sub-zero to 140° under average op- 
erating conditions. 


Why not “team up” with Wisconsin? 
Tell us about your problem. 





4-cycle single cylinder 
models, 3 to 6 hp. 





Single cylinder models 
6 to 9 hp. 





2-cylinder models 
7 to 15 hp. 





V-type 4-cylinder 
15 to 36 hp. 


mosr : 
H.PHOURS 


WISCONSIN MOTOR CORPORATION 


Mit 
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Rotary index table con- 
trolled by MICRO SWITCH 
explosion-proof switches, 
five of which are illustrated. 





YA \ 


9 explosion-proof switches control operation cycle of 
Walsh Diaphragming Machine for shell primer bodies 


@ MICRO SWITCH explosion-proof switches enable this in- 
genious machine to prepare primers, under hazardous 
atmospheric conditions, for artillery shells in one stream- 
lined operation. 

Designed by Walsh, Inc., Chicago engineering firm, it 
eliminates all hand work as the diaphragming machine 
lacquers the interior of the primer body; punches and forms 
diaphragms from a paper roll; seats diaphragms to proper 
depth and provides final inspection. 

Here is a typical example of the important part played 
by MICRO SWITCH products in the development of auto- 
matic machinery to serve a wide range of industrial applica- 
tions. Whatever your design problem, whatever your switch 
requirement, you will find MICRO SWITCH engineering ex- 
perience a valuable ally. This cooperation will cost you 
nothing, can save you much. 





MICRO SWITCH engineering help is as close as your 
telephone. Branches in 20 key cities. 












Air motor Lacquer reservoir 
ee a ———— 
oe 


@ As the nozzle approaches the surface that requires spraying, a fixed cam follower trips 
the control valve. Two MICRO SWITCH precision switches, horizontally mounted, control 
the depth of the nozzle in the tube and the pulsing of the fluid reservoir, and interlock. 








- LACQUER 
STATION 


| SWITCHES 




































Forming die Probe Air motor 
Punch 
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7 INSERTION 
| STATION 


2 SWITCHES 
; @ Spring loaded punch cuts paper diaphragm before insertion probe makes contact. At the 
3 end of the cutting motion, probe continues forward and forms blank into cup shape. Final 
4 portion of the travel inserts diaphragm. The two MICRO SWITCH limit switches control the 
forward and back limits of travel. 





























Air cylinder 












Guide rodN 
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SEATING heeds WI 
STATION ia a . 


@ Diaphragm is pushed to proper depth as determined by the position of the switch-actuating 
‘ dogs. Fixed guide rod insures accurate alignment of dogs and switch contacts. 


nw Air motor 
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INSPECTION 
STATION 


3 SWITCHES 











Wot Aa gcaieitime & 


@ Depth is checked by means of switch actuating rod in hollow probe. If incorrectly seated, 
the MICRO SWITCH limit switch does.not operate and dog operates return switch that also 
signals reject. This mechanism makes it impossible for empty tubes to be passed should 
paper supply become exhausted. 


ff A complete line of snap-action and mercury switches 

| eedded be ‘2 @B 
MICRO SWITCH provides a complete line of 

extremely reliable, small-size, high-capacity, 

SMap-action precision switches and mercury 

Switches. Available in a wide variety of sizes, 


shapes, weights, actuators andelectricalchar- A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


| acteristics. For all s of electrical controls. + sameness 
oo _— tn Canada, Leoside, Toronto 17,Ontorio » ~REEPORT, ILLINOIS 
























FASTENS 
ANYTHING 


ANYWHERE 


TAKE ONE ROUND HOLE 


ANY SIZE IN THIN OR SOFT 


— 





MATERIALS ANY TYPE. 

















PUSH IN THE NEW, THREADED INSERT OR 


TAPPED-HOLE OF BANC-LOK 


= 





WITH BOLT TO FIT. 


<tz% 
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DESIGN 


























LOCKS AUTOMATICALLY. Y 
(A 














And there you have the ideal, low- 
cost method (Banc-Lok, of course) 
of blind fastening to sheet metals, 
plastics, or wood. 


Banc-Lok is a new, exclusive devel- 
opment by Boots .. . leading manufac- 
turers of self-locking nuts for aircraft. 


BANC-LOK 





> BUDS 
= 
BUTS: hecrafl NOT corn 


BANC-LOK DIVISION 
536 NEWTOWN TURNPIKE * NORWALK, CONNECTICUT 


Noteworthy Patents 





—<—<—$—___ 


(Continued from Page 301) 


diameter than the recess forming the hub, it remains 
compressed between the seal body and both the inner 
diameter and mating seal face of the housing. Made 

















of flexible rubber-like material, the O-ring is rela- 
tively impervious to the working fluid. A modifica- 
tion of the invention seats the O-ring in an annular 
groove in the end face of the seal body. Patent 
2,691,542 assigned to Eastern Industries Inc. by H. G. 
Chenoweth, 


Nonjamming Ball Bearing Screw 


Addition of a guided retaining cage between the worm 
and nut of a ball-bearing screw assembly prevents 
jamming by relieving the balls of any guiding func- 
tion. A helical slot in the cage engages a guiding pin 
fixed to the nut. Flanges on the worm also guide 
the cage. In operation, both the nut and the worm 
directly and separately guide the cage to prevent 
wedging or jamming. Patent 2,690,683 assigned to 
Roller Gear Co. Inc. by H. Schottler. 


Antifriction Bearing Seal 


Flexible rubber-coated rings are utilized to provide 
lubricant retention over long periods of time in a 
seal designed for use on roller-bearing assemblies. 
Cup-shaped metal stampings form the outside of the 
seal assembly while a retaining ring fitted into the 
inside of the cup holds the flexible rubber ring in 
place. Mounted at both ends of the bearing, the seals 
act to lock the complete bearing assembly together. 
Additional lubricant may be added with a hypodermic 
needle if necessary. Patent 2,690,362 assigned to Jeff- 
rey Mfg. Co. by A. J. Kindig. 
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Materials Handling 


Parts Feeder: Rotary hopper type feeder feeds 
presses, grinders, various other machines and machine 
tools. It can also be used for sorting, counting and in- 
spection operations. Bowl-shaped feeder has a rotating 
wheel with radial slots which pick up parts and contin- 
ually feed them through a trough. Angle at which 
parts are fed is adjustable. Feeder is powered by a 
fully enclosed, continuous-duty motor and has an ad- 
justable slip clutch for overloads. The hopper can be 
supplied with up to four separate feeding tracks. 
Feedmatic Inc., Detroit, Mich. 


Two-Platform Truck: Hydraulic-electric truck has 
two independently operating platforms which can be 
separated to a maximum vertical distance of 62 in. 
Each platform has a 2000-lb load capacity. The upper 
platform fits over the lower one in its lowered posi- 
tion. Upper platform measures 69 x 24 in.; lower plat- 
form, 53 x 2114 in. Upper platform provides a free 
lift of 35 in. with a maximum of 69 in.; lower plat- 
form can lift a load 4% in. Overall height of the 
truck is 60 in. Yale & Towne Mfg. Co., Yale Materials 
Handling Div., Philadelphia, Pa. 


Metalworking 


Boring Machine: Model R-2 Super-Precision boring 
machine, combining electrical control with mech- 
anical-rotary operation, is a multiple-spindle, single- 
end machine with 9-in. table stroke. It provides in- 
finitely variable feed and traverse rates. The auto- 
matic operating cycle can include a timed loading 
period. Rotating elements which comprise the table- 
actuating mechanism assure long operating life and 
easy maintenance. The electrical control system is 
incorporated in a separate cabinet. Table and bridge 
are set at a 45-deg angle to permit rapid loading and 
unloading and free flow of coolant and chips. Pope 
Machinery Corp., Haverhill, Mass. 


Press Brake: Optimum stroke length can be preset 
on the Di-Acro Hydra-Power press brake, and the 
ram can be stopped or reversed at any desired point 
in a work operation. Power is applied to a rotary 
hydraulic cylinder which is mechanically linked to 
the camshaft. Oscillating action of this cylinder has 
a maximum movement of 270 deg. Maximum power 
or pressure is obtained by working off the bottom of 
the stroke. The camshaft does not go through a 
complete cycle each time the clutch is tripped; one 
bending cycle is completed in the forward movement 
of the hydraulic cylinder and another in the return 
movement of the cylinder. Production rate of 24 
strokes per minute can be maintained at the maxi- 
mum 1%-in. stroke. Higher rate is possible with 

(Continued on Page 310) 
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BRISTOL SCREWS SHOWN are 2% times actual size. 


Miniature Socket Screws 
Down to No. 0 for 
Every Application 


These Tiny Socket Screws are Standard with Bristol 
in sizes from No. 0 and up in Bristol’s Hex and 
Multiple-Spline Socket Set and Cap Screws — in 
alloy and stainless steel. 


We have been specializing in small-size socket screws 
for many years and have been making them by the 
millions in sizes down to No. 0 since 1950. 


Gear-like teeth in Bristol’s Multiple-Spline Socket 
enable the wrench to actually pull the screw around. 
All wrenching force is transmitted into rotary power. 
As a result these tiny screws can be wrenched 
tighter . . . to hold tighter. 


Designed to fit right in with today’s automation tech- 
niques, millions of Bristol’s Multiple-Spline Socket 
Screws are used every year by leading makers of 
computers, instruments, guided missiles, razors, 
cameras and other precision products. 


Ask your industrial distributor for Bristol’s Multiple- 
Spline Socket Screws today: He’s got them in sizes 
down to No. 0 wire. A.5.4 





Bristol’s Multiple- 
Spline Socket Screws 


Bristol’s Hex Socket Screws 


> 


Co 
a () 





=a 


Standard in sizes as small as No. 0 in Alloy Steel and Stainless Steel. 











Tene wane 


BRISTOL'S 


SOCKET SCREWS 


BRISTOLS 


THE BRISTOL COMPANY, So 








Can you guess what these American 
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Quality Springs are used for? 









C 














ANSWERS 














A CAR-PROOF. You’re looking at the wall of a striking new parking garage just erected in Chicago. American 
Steel & Wire furnished miles of stainless steel strand that runs continuously from the roof to the ground—where it 


is stretched tight by means of American Quality Springs. Appearance is breathtaking, and the novel construction 


prevents cars from rolling off the concrete slabs. 





B ONE LUNG GRAIN BIN. When grain is stored, 
itt must be adequately ventilated. American Steel & Wire 
produced thousands of these enormous steel “springs” 
that can withstand tremendous radial loads. In fact, 
they are laid on the floor of the bin, wrapped with 
AS&W Insect Screen, then covered with tons of wheat. 
Air can then be pumped through the tube, and the 
wheat stays dry and in good condition. 











AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN QUALITY SPRINGS 
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C YOU USE IT ALMOST EVERY DAY. It’s 
not a terrifying medical instrument. Rather, this col- 
lection of cable, springs, clips and rubber boots is the 
entire parking brake assembly for a famous automobile. 
This entire unit was produced by American Steel & Wire. 


@Remember, American Steel & Wire can supply completely fabricated 
wire and spring assemblies in quantity. Get in touch with your 
AS&W salesman...take advantage of A.nerican Steel & Wire 
quality—and price. 


























ELECTRICAL 





CONTACTS 
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ADJUSTING SCREWS 


NOTE: LEFT-HAND THREADS 





SPECIAL 
SHAPES 














COLD-HEADED PRODUCTS 


One interesting feature of several of the items above 
is that they are roll-threaded on the short end — a 
neat trick that called out some ingenuity on the part 
of ELCO shop people. ELCO facilities also include 
an Engineering Service that will help you design — 
or re-design — your special screws and similar 
pieces for /owest-cost manufacture. Always consult 





your ELCO representative. 


COMPLETE LINE OF ELCO PRODUCTS 


WOOD SCREWS THREAD-CUTTING PIPE PLUGS 

MACHINE SCREWS SCREWS STOVE BOLTS 

MACHINE SCREW PHILLIPS AND CAP SCREWS 
NUTS SEMS SCREWS LAS SCREWS 


COLD HEADED 
PRODUCTS 


TAPPING SCREWS 
SPECIAL SCREWS 


DRIVE SCREWS 


“ELCO SCREWS ARE GOOD SCREWS... 
ASK A MAN WHO HAS USED THEM” 





ELCO ‘xo SCREW CORPORATION 


1950 BROADWAY, ROCKFORD, ILLINOIS 


New Machines 





(Continued from Page 307) 


shorter stroke. Machine develops 12 tons pressure. 
Length of bed and ram is 36 in. O’Neil-Irwin Mfg. 
Co., Lake City, Minn. 

Drilling Machine: Hole Locator drilling machine 
locates and drills holes without the need of jigs or 
fixtures and does not require laying out individual 
workpieces. It performs all standard drilling opera- 
tions. A movable worktable can travel either for- 
ward and backward, sideways, or with combined mo- 
tion. Movement range is 10 in. front to back and 
15 in. side to side. Working surface of the table is 
14 x 28 in. An optical viewer is mounted over a 
layout chart holder at the center of the forward 
edge of the table. Layout charts are thin sheet metal 
plates treated for scribing. Holes are located by moy- 
ing the table to bring the scribed lines on the chart 
betwen cross hairs in the viewer. After the first 
hole is drilled the table is adjusted for subsequent 
holes. Work involving one or more previously cast 
or bored holes is positioned by using a cone center 
in the spindle. Leland-Gifford Co., Worcester, Mass. 

Pneumatic Press: P66 series Vi-Speed air press has 
a 6 x 6-in. platen which is guided by a 5-in. piston 
rod and powered by a 5-in. cylinder with either 3 or 
6-in. stroke. Close tolerances are maintained on all 
pieces, including those held off-center. Machine is 
available with either single or double power, provid- 
ing 1900 or 3800 Ib thrust at 100 psi. Working pres- 
sures range from 15 to 150 psi. An air return is 
available if heavy fixtures are to be attached to the 
moving platen. With base plates removed, the ma- 
chine can be used as a press or vise for drilling, tap- 
ping and milling. Van Products Co., Erie, Pa. 


Processing 


Roller Coater: Designed to coat both sides of sheet 
metal, a new roller coater employs mechanical drives 
which permit removal of the rolls for cleaning with- 
out removing, restringing or resetting the drives. 
Upper and lower roll assemblies are completely in- 
dependent; either can be removed or replaced without 
affecting other adjustments of the machine. Provi- 
sions are made for heating the rolls. Minute adjust- 
ments to the correct gage thickness and coating 
thickness are made with vernier controls. Murray-Way 
Corp., Birmingham, Mich. 

Shell Machine: Blo-Core model W-1520 can pro- 
duce both shell molds and shell cores separately or 
simultaneously. It utilizes the principle of low-pressure 
blowing of resin-coated sands into heated core boxes 
to produce shell cores. Shel! molds can also be made 
by blewing into heated patterns or die cavities. Cur- 
ing begins immediately, and cores or molds are ready 
for use in 20 or 30 seconds. Machine does not employ 
drier plates or ovens. Blowing into heated pattern 
cavities produces contoured shell molds Cores can be 
made hollow. The two-station machine requires 24 
sq ft of floor space and accommodates core boxes, or 
patterns, up to 15 x 20 x 36 in. high. It is adaptable 
to either horizontal or vertical partings. C & S Prod- 
ucts Co., Detroit, Mich. 
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OSS poppet valves 


you'll see on equipment 
at the Chicago Shows 
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Hand Operated =  Retrold (Remote Controlled) TD, 
Sequence Type 


‘ag 
Pilot Valve Solenoid Introld (Pilot Operated) Hand Operated Solenoid Introld (Pilot Operated) — 
Momentary Contact Safety 








Aas e Dependable, positive action 


= i e Prevent leakage 
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= 
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e Simple installation 


° Sturdily built por cperpen Doar theres 
ing facts and diagrams. Ask your Ross 


. Instant, lightning-like control representative for the August issue of 
the new “Ross enginGir," or write direct. 


Tomorrow's EnginAlRing Delivered Today... Anywhere 





OSS OPERATING VALVE COMPANY 


109 E. GOLDEN GATE AVENUE + DETROIT 3 * MICHIGAN 
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BEST WAY TO WIPE OFF DOWN TIME! 





speciry SIRVENE 


There are lots of reasons why so many leading ma- 
chine tool builders agree on Sirvene wipers. You'll 
find them tops in design, quality and service. 
Sirvene wipers are molded as precisely as the set- 
ting on a lathe. They must be. . . to exclude fine abra- 
sives and chips, water emulsions or other corrosive 
materials from bearings. Another reason is their 
broad resistance to oils, chemicals, solvents, tempera- 
tures, abrasion and wear. New metal face and metal 


cased wipers furnished 22” long with smudge-free, . 
grey synthetic rubber. [Ey [J 
Whether you require wipers of standard or special ro VE 


Get the basic information on this versatile material. 

s : ; : pms SCIENTIFICALLY COMPOUNDED ELASTOMERS 
**Engineering with Sirvene”’ will be sent on request 
at no charge. 


designs for critical service, investigate Sirvene. You'll 
find the unmatched experience of C/R Sirvene engi- 
neers of great help in meeting your specifications. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


L 
2 


1301 Elston Avenve sim VENE O'V'IS!ON Chicege 22, Mincis 


Other C/R products 
Oi SEALs: Shaft and end face seals for all types of lubricant retention and dirt exclusion * ConPpor: Controlled porosity mechan- 
ical leather packings and other sealing products * Sirvis: Mechanical leather boots, gaskets, packings and related products. 
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Now...Rubber Fingers Buff Metal Parts with Mud’! 


— 1s A liquid burnishing machine. In it, metal extreme abrasion, severe flexing of the fingers and 
parts receive their proper, pre-plating finish by constant use in water quickly took their toll of mats 
being scrubbed with an abrasive “mud.” made with ordinary rubber. Finally, the G.T.M. — 


Biggest advantage of the “mud machine” is its elimi- Goodyear Technical Man — was called on for help. 


nation of dust and lint with their threat of silicosis. The G.T.M. came up with a special compound for the 
It also removes the danger of fire, lowers scrap and job plus changes in design which resulted in a much 
permits higher production per square foot — all at more durable mat and commercial feasibility for the 
lower cost! machine. How can you use his experience and expert 
The scrubbing of the parts is accomplished with a knowledge of rubber? Any molded goods problem 
series of rubber mats, each having hundreds of fingers. will find a better answer at Goodyear, Industrial Prod- 
And therein lay a problem for the designers. The ucts Division, St. Marys, Ohio or Akron 16, Ohio. 


MOLDED GOODS by 


GO00D, YEAR 


THE GREATEST NAME IN RUBBER 
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you can use lighter sections, 
have greater strength, 
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Section Thickness (inches 








fove your product, save money 
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Look, for instance, how other non-ferrous 
metals show a sharp decrease in mechanical 
i values as casting cross-sections increase. 
Ampco remains practically constant — you 
require less metal. 


Note Ampco’s unusually high tensile and CHART REFERENCE 
yield strengths compared with conventional 
bronzes — you use lighter sections to do 
a better job. And Ampco Metal weighs 10 
to 15 percent less than other bronzes — 
so you can make important weight reductions 












A. Ampco Metal 
B. Tin Bronze (88-8-4) 
C. Red Brass 

D. Tin Bronze (85-5-5-5) 
E. Manganese Bronze 

F. Aluminum Alloy 
Fact is, Ampco Metal’s high strength-to- G. Silicon Bronze 
weight ratios can mean real savings for 

you — savings in material and money. 

Consult your nearby Ampco field engineer ee 
for full information or write us. ods and Westinghouse Electric Corp 


<> AMPCO METAL, INC. 


Sole Producer of Dept. MD-8, Milwaukee 46, Wisconsin 
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Examine these charts carefully 

— they tell a story that can save 

you money and put extra life and 

dependability into your product. 
v2 iv2 
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Genuine Ampco Metal West Coast Plant: BURBANK, CALIFORNIA 
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Elongations (2”) of various non- 
ferrous metals vs. section thickness 


MACHINE DESIGN—August 1955 












J 

















G.S. SMALL GEARING 


CONTRIBUTES TO THE TOP PERFORMANCE OF 


stat quay 
mer OUTBOARD MOTORS 


Mass-producing consistently better Small Gearing for fine 
outboard motors has been a specialty of ours for years. 
Quality-minded manufacturers, like THE KIEKHAEFER 
CORPORATION, makers of MERCURY Outboards, have 
learned from long experience to depend upon us for the 
high degree of uniform accuracy needed in gears designed 
to transmit the surging power of these modern high-speed 
engines. Size for size, the G.S. Gears in the famous Mercury 
Quicksilver lower units are subjected to greater sustained 
high-speed and impact loads than in any other known 
application. 





Close inspection of G.S. Gearing soon shows its burr-free 
smoothness . . its strict conformity with exacting specifi- 
cations. These and other fine features are inclicative of the 
superb machining that assures long, service-free perfor- 


menue fox Gan eaetetan’e puedacte. See where and how we mass-manufacture Small 


Gearing to uniformly fine tolerances. This attractive 
If top quality Small Gearing, from 8 to 96 dp is an important 8% x 11” 6-page folder is punched for ring-binder 


; Seg 7 use. It contains 23 pictures of Small Gears, plant 
repre pont he poe a rah yw emgabeoe views, as wellas Diametraland CircularPitch Tables. 


Ask for your copy on company stationery, please! 
why superior G.S. craftsmanship is successfully serving so - ~~ _ wo 
many critical manufacturers from coast-to-coast 


0 yor of frien in chrall Geng! 


BAR Specialties, Inc. 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Georing - Racks - Thread Grinding 
2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 


WORLD'S CARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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© provide positive and constant fuel flow, 
Lear-Romec centrifugal booster pumps are used 
in many high altitude aircraft. They are sub- 
merged directly in the fuel tank where they 
separate the fluid from the troublesome vapors 
which are formed at higher altitudes. 
Lear-Romec engineers, who developed these 
amazing pumps, selected PRECISION ‘‘O”’ 
Rings for the tough job of sealing the booster 
pump from these destructive fuel vapors. Now, 
thanks to PRECISION quality, fuel vapors cannot 
interrupt operation and ‘‘kill’’ the engine. 
Tough compression-molded PRECISION ‘‘O” 
Rings are the finest ever made. They are uni- 
versally used for the toughest vapor and liquid 
sealing jobs in hydraulic mechanisms, control 
valves, couplings and hundreds of other assem- 
blies. Why not put PRECISION in your plans? 





recision 
‘O" Rings 


Boiling fuel 


Precision ‘'O"’ Ring ¢& 











FREE = Write for your personal copy 
. of our Handbook on “0” Rings 


“recision Rubber Products 


Sete] ate) 7 wale), me. 
Ring and D 
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Box 431 Oakridge Drive, Dayton 7, Ohio Canadian Plant at: Ste. Thérése de Blainville, Québec 
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TOTALLY ENCLOSED MOTORS 











Totally Enclosed Non-Ventilated 

Totally Enclosed Fan Cooled 

Totally Enclosed Forced Ventilated 
Listed Explosion Proof 


MARATHON ELECTRIC DESIGNS AND MANUFACTURES 
MOTORS - 35, - TO - 2500 HP * GENERATORS - 3 - TO - 2000 KW 


For the Whole Story 
Write for ME Bulletin No. 158 


MARATHON ELECTRIC 


HOME OFFICE AND FACTORY, WAUSAU, WIS. FACTORIES AT ERIE, PA. AND EARLVILLE, ILL. 


SALES OFFICES IN PRINCIPAL CITIES 


SINCE 1913 
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MOTOR FACTS ON INDUSTRY'S 
MOST PREFERRED “POWER PACKAGE” 


Electrical System Fact—Only the new Life-Line “A” 
motor gives you the unsurpassed corrosion-resistant 
protection of exclusive new Bondar, Bondite and 
Mylar* insulations. 


*Du Pont Registered Trade-Mark 





FACT: 


The new 


Af is the 





Mimost corrosion-resistant motor 


on the market 


|The corrosive action of chemicals takes a 
heavy toll on conventional motors. The new 
)Westinghouse Life-Line® “A” motor offers 
more protection against corrosive atmos- 
heres than any other motor you can 


unsurpassed protection against any contami- 
nation. It takes the right combination of such 
improvements in a// three systems—electrical, 
mechanical and lubrication—to make the 
Life-Line “‘A”’ industry’s most preferred 


power package. 
Get all the facts by calling your Westinghouse 
sales engineer... The Man With The Facts. 


j-21881 


buy. How? 
Because the combined improvements in 
asulation, housing and bearing design give 


you can 6€ SURE... 1¢ ITs _ 


Westinghouse @): 


Lubrication System Fact—The new pre-lubricated Life- 
Line “A” bearing features a “4-way seal”—two seals on 
each side. Totally-enclosed types have additional neo- 
prene flinger which assures bearing protection in any 
corrosive application. 


Mechanical System Fact—New cast-iron frames and 

brackets utilize the finest grained castings with uniformly 

thick wall sections precisely fitted and sealed. Molded 

glass plastic cooling fans on totally-enclosed types are 
mically inert. 








need quick service 


on TIMERS 
for automatic 
control ? 


The more automatic control problems we get, the better we like 
it. For while it's true each automatic control job is a bit different from the 
rest, the record shows that our 19 years of timer experience has given us 
the special knowledge it takes to give you the right answers, and in near- 
record time. 

If one of our standard timers won't do your job — or one of the 721 com- 
binations we have thus far developed from our 17 basic units — our engineers 
will go right to work to develop a new combination that's the one for you. 
That's the way we grow — and we like it. 

We manufacture a complete line of timers in these 4 broad classifications: 


TIME DELAY TIMERS + INTERVAL TIMERS 
RE-CYCLING TIMERS * RUNNING TIME METERS 
And since we maintain large stocks of our 17 basic units, we can assure 
you of rapid deliveries — of excellent deliveries even on special orders. So 
whatever your automatic control problem, you have everything to gain by 
submitting it to our timer specialists. They'll give you a profitable answer — 
almost with the speed of automatic control itself. 


Tish Telefe tfe(s/ 


y 
me Paine Ns ay, 
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susTAtS 
Timers that Control WMERZ. INDUSTRIAL TIMER 
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MAX-EL Alloy Steel 


means no distortion—longer wear 


in 15-ton hydraulic press ram 


To keep this 15-ton press operating day after day for 
years of dependable service, takes special steels. For 
example, even after thousands of cycles of operation, 
the ram must remain accurately in line with the work 
table. It demands a steel that will not distort, set or 
wear. 

That’s why both the ram and ram-plug are made of 
Crucible MAX-EL alloy steel. In fact, the manufac- 
turer, Greenerd Arbor Press Co., Nashua, N. H., has 
been a steady user of MAX-EL for many years. 

Here’s what they have to say—“We have tried many 
grades of steel, but we find that MAX-EL 31% heat- 
treated in the bar works out better for our application.” 


And it probably will for yours, too. So when you 
have a job calling for a non-deforming alloy steel — 
one with excellent machinability, high-strength and 
wear-resistance—try Crucible MAX-EL. It’s promptly 
available from your nearby Crucible warehouse, in 
the sizes and grades you need. Crucible Steel Company 
of America, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 


Write for your free copy of this Crucible 
Publication Catalog listing dozens of 
helpful booklets and data sheets. 


Visit us at Booths 830-832 Pro- 
Engineering Show, Sep- 
tember 6-16, Navy Pier, Chicago. 


first name in special purpose steels 


Crucible Steei Company of America 
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identifies metal in Spirotallic Gaskets 


Most engineers know that Spirotallic 
Gaskets maintain a perfect seal despite 
extreme fluctuation in fluid pressure and 
flange compression. Consequently, these 
gaskets are used in a wide range of serv- 
ice conditions which include high tem- 
peratures, elevated pressures and active 
corrosives. To withstand these con- 
ditions, Spirotallic Gaskets employ a 
variety of corrosion-resistant alloys. 
Because so many of these metals look 
alike, only expensive tests or costly ex- 
perience with the gasket could determine 
the gasket metal used, once its identifying 
tag was lost. Now the color patch on the 
centering guide tells the metal employed 


JOHNS a 





and saves time, trouble and expense. This 
new method of identification also makes 
it easier for storekeepers and mechanics 
who handle the gasket. In addition, it 
simplifies inventories. 


Spirotallic Gaskets hold their seal be- 
cause they are made of spirally wound 
interlocking plies of asbestos and spring- 
like metal strip. These gaskets compress 
easily with light bolting. For catalog 
PK-35A and copy of color code card 
write Johns- Man- 
ville, Box 60, New 
York 16, N. Y. In 
Canada, Port 
Credit, Ont. 


Johns-Manville SPIROTALLIC GASKETS 








Here are seven of the 
metals available and 
their color identifications 


Zinc-coated 
steel— 
white 


Type 304 
Stainless— 
yellow 


Type 316 
Stainless— 
green 


Type 347 
Stainless— 
blue 
Monel— 


orange 


Copper— 
brown 


Aluminum— 
aluminum 
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ANNOUNCEMENT / 


Teer-Wickwire, manufacturer 
of precision parts, 
takes over Lindberg cylinder line 


Now Lindberg Air and Hydraulic Division of 
Lindberg Engineering is Lindberg Air and Hy- 
draulic Division of Teer-Wickwire & Co. Opera- 
tions have been moved from Chicago to Jackson, 
Michigan, into a new plant devoted to cylinder 
manufacture. 

Out of this modern 60,000 square foot plant 
at Jackson will come the present line of Lindberg 
air and hydraulic cylinders, manufactured to 
new standards of quality, durability and per- 
formance. In development now, and due for 
release soon, are revolutionary new cylinders 
to meet tomorrow's requirements with less 
bulk, less weight, less cost. 








— 
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WHO IS 
TEER-WICKWIRE & CO.? 
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1 We are specialists in mass pro- <i 

j duction of precision parts and bs 
components at low cost. We have been a contract 

! manufacturer for the automotive industry for 25 years. ~ 

1 We are exclusive suppliers of several components for 

1 some of the largest makers. Our plants are tooled with 

| the latest machines. We combine proven production 

, methods with rigid quality control systems to achieve 
high quality at competitive costs. All of this experience 

1 now goes to work for users of air and hydraulic cylinders! 
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The Monarch Tracer-type lathe 
pictured is typical of the modern 
machine tools used in our plant. 
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LINDBERG AIR AND HYDRAULIC DIVISION ¢ 
TEER-WICKWIRE & COMPANY 


Jackson, Michigan 
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CUTTING MAINTENANCE for bucket elevators and heavy- 
duty conveyors took an imaginative solution by the CHAIN 
Belt Man and his engineering department. The answer...a 
segmental sprocket hub with a unique bolted-on rim that 
could be installed and replaced easily. 


FOR ECONOMICAL HANDLING of hot cutting bits into and 
out of an oil tempering bath, the CHAIN Belt Man recom- 
mended a Rex Steel TableTop Chain. The rugged, smooth 
carrying surface of TableTop is ideal for handling small parts. 


CONVEYING LENSES for glasses offered a tough problem. 
The CHAIN Belt Man solved it by the use of a roller chain 
with extended pins. Pins have removable clips which carry 
the lenses. The chain operates on its side and various size 
clips are interchangeable. 


CONVEYING MATERIALS through an annealing oven isn’t a 
tough problem, thanks to the complete chain line offered by 
CHAIN Belt. Heat and corrosion-resistant Rex® Stainless 
Steel Roller Chain with standard M-35 attachments provided 
a long-lasting, economical answer. 


Help for the Imaginative Designer 


To help you solve design problems of chain selection 
and application, your CHAIN Belt Man doesn’t offer a 
trite solution. Rather, he applies a trained imagination 
to seek the best possible answer. For, in selecting and 
applying chains for drive or conveyors, the field is 
limited only by the experience and imagination of the 
designer. 

Your CHAIN Belt Man has a complete line of 


AT YOUR SERVICE 
to help you with chain drives 
and conveying applications 
YOUR CHAIN Belt Man 


chains, attachments and sprockets to draw upon...a 
broad background of experience and a home-office 
engineering staff to help him help you. 

Where you need an unusual solution to a usual or 
unusual problem in cutting costs. ..improving machine 
performance...use the help offered by your CHAIN 
Belt Man. Call him or write CHAIN Belt Company, 
4643 W. Greenfield Ave., Milwaukee 1, Wisconsin. 


CHAI N BELT COMPANY 


District Offices in all principal cities 


PRINTED IN U.S.A. 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 
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Impeller part 


; Impeller part 
of 


Du Pont engineering materials improve design! The “Magna Impella’”’ on this drink dispenser 
uses three Du Pont engineering materials: ‘“‘Alathon”’ polyethylene resin, “‘Teflon”’ tetrafluoro- 
ethylene resin, and “Lucite” acrylic resin. 











Specular glare eliminated with diffusers of 


extruded Du Pont LUCITE® acrylic resin 


Workers perform tasks with greatest 
accuracy, speed and comfort under 
well-designed lighting conditions. 
Lighting engineers have established 
that a brightness ratio of 9 at light 
source to 3 at task area and | at sur- 
round is the most comfortable light- 
ing environment. 

Diffusers of Du Pont ‘“‘Lucite”’ 
acrylic resin effectively assist in achiev- 
ing this ideal ratio. Extruded sheets and 
panels of this durable engineering ma- 
terial transmit optimum light while 
eliminating glare and minimizing 
shadows. The rated lumen output of 
properly maintained fixtures of trans- 
lucent white “‘Lucite’’ remains es- 
sentially constant through years of 
service, while resisting discoloration 
and other aging characteristics. 

Write for information on light- 
weight, shatter-resistant ‘‘Lucite’’. 














How 3 Du Pont engineering materials helped 
solve a design problem...produce a better product 


Improved design 
eliminates stuffing box 
and mechanical linkage 


Tuis “Jet Spray Cooler” pictured 
at left has an interesting operating 
story—centered around the use of 
three Du Pont engineering mate- 
rials. Unlike the usual drink dis- 
penser, which needs a linkage to the 
motor to spray liquids inside the 
bowl, this dispenser circulates liq- 
uid by magnetic action. 


Here’s how it works 


A permanent magnet is imbedded in 
an impeller of Du Pont “Alathon”’ that 
sits in a well on the bottom of the bowl. 
“‘Alathon” polyethylene resin is used be- 
cause it’s tough, absorbs very little mois- 
ture, can be molded around inserts, and 
resists corrosion. Directly below the im- 
peller is a powerful, motor-driven horse- 
shoe magnet. The motor turns the horse- 
shoe magnet, which in turn spins the im- 
peller. Liquids are forced up through a 
connecting tube of opaque Du Pont 
“Lucite” acrylic resin and out into the 
bowl. 


Needs no oiling 


The impeller shaft revolves on a bear- 
ing of DuPont “Teflon” tetrafluoro- 
ethylene resin. This material has tough- 
ness combined with an extremely low co- 
efficient of friction. It needs no oiling— 
eliminates any possibility of contamina- 
tion. And topping the drink dispenser is 
a sparkling bowl of injection-molded 
“*Lucite’’—outstanding for its transpar- 
ency and resistance to discoloration. 

Here, then, is another example of how 
products and processes can be improved 
through an imaginative use of these 
Du Pont engineering materials. Can they 
help your operation? Use the coupon on 
the back of this page for further 
information. (Dispenser manu- 
factured by Jet Spray Cooler, 
Inc., Boston, Massachusetts.) 
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PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 
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Properties of ZYTEL® nylon resin demonstrated 
with these new product applications 


THESE typical applications of Du Pont 
“Zytel”’ nylon resin illustrate some of 
the properties which make this versatile 
material so useful to the design engineer. 
The properties of “*Zytel’’, used singly or 
in combination, provide the opportunity 
to evaluate product improvement or new 
product development in terms of this 
Du Pont engineering material. 


(1) Parts of “Zytel” resist abrasion Used for guide 
shoes which connect elevator cars to vertical guide 
rails and slide along the rails at speeds up to 1000 
feet a minute, “Zytel” nylon resin exhibits remarkable 
abrasion resistance. “Zytel” gives much longer service 
than materials previously used, yet requires no lubri- 
cation. Guide shoe molded by Paragon Molding, 
Inc., Melrose Park, Illinois, for the Adams Manufac- 
turing Company, Chicago, Illinois. 





(2) Parts of “Zytel” often need no lubrication 
New conveyor chains made from links molded of 


“Zytel 


nylon resin assure long service life and low 





maintenance costs. These chains of “Zytel” run 
smoothly without lubrication, saving the cost of 
lubricants. Power costs are cut, too. Tests show that 
the belts of “Zytel” carry, with 1/5 to 1/2 the chain 
pull, a load carried by comparable lubricated steel 
chains. Links molded by Du Bois Plastic Products, 
Inc., Buffalo, N. Y., for Fenco Inc., Chicago, Illinois. 





(3) “Zytet” can be molded into intricate parts 
Design engineers specify “Zytel” nylon resin for a 
great variety of product designs where its ability to be 
molded into intricate shapes proves desirable. Single 
parts of “Zytel” often replace multi-part assemblies of 
other materials. The moldability of “Zytel” nylon 
resin is well illustrated by the seven samples of molded 
bearing cages shown above. Cages manufactured by 
the Kaydon Engineering Company, Muskegon, Mich. 





Investigate Du Pont 
engineering materials in your 
product development programs 


One of the family of these versatile en- 
gineering materials is often a key factor 
in product improvement or new design. 

The wide range of properties available 


E. |. DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 
Room 128, Du Pont Building, Wilmington 98, Delaware. 

da, Ltd., P. O. Box 660, Montreal, Quebec. 
Please send me more information on the Du Pont engineering materials 
checked: [] “‘Zytel’”’; [] “‘Alathon”; [] “Teflon”; [] ‘‘Lucite”. | am in- 
terested in evaluating these materials for: 





in Canada: Du Pont C y of C 


NAME 

COMPANY aaa 
STREET —_— 
CITY ae 
TYPE OF BUSINESS 





*"Alathon”, “Lucite”, “Teflon”, and “Zytel” are registered trade-marks of E. |, du Pont de Nemours & Co. (inc.) 


OSE 


with “Alathon’’* polyethylene resin, “*Lu- 
cite’* acrylic resin, “Teflon’’* tetrafluo- 


roethylene resin, and “Zytel”* nylon 
resin are helping solve industrial design 
problems. 

CLIP THE COUPON for additional data 


on the properties and applications of 
these Du Pont engineering materials. 
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(4) Parts of “Zytel" are tough Heat-treated metal 
facings were used on a continuous-operation clutch. 
The clutch revolves at 1750 R.P.M.. transmits 75 
ounce-inches of torque, undergoes up to 1440 engage- 
disengage cycles a day. The metal facings had to be 
replaced 17 times a year. Facings of tough, molded 
“Zytel” were installed. Replacement has been cut to 3 
times a year. Clutch molded by the Danielson Manu- 
facturing Company, Danielson, Conn., for Minnesota 
Mining and Manufacturing Company, St. Paul, Minn. 








(5) High-temperature applications utilize “Zytel” 
This silverware basket molded of “Zytel” nylon resin, 
used in the 1955 General Electric dishwasher, with- 
stands scalding temperatures without cracking or dis- 
tortion. Baskets of “Zytel” can be handled promptly 
after leaving the dishwasher. These resilient baskets 
of Du Pont “Zytel” nylon resin will not break or dent 
if dropped. Basket molded by Plastics Division, Gen- 
eral Electric Company, Decatur, Illinois. 





(6) “Zytel” resists heat “Zytel” nylon resin is use- 
ful for many applications where heat resistance is 
important. Because of its ability to withstand use at 
temperatures up to 250°F., together with its toughness 
and resistance to abrasion, “Zytel”’ is used for aircraft 
cable clamps, strain-relief clamp blocks, grommets, 
wire guides and support blocks, terminal blocks, and 
like parts. “Zytel” nylon resin is useful, too, as cable 
jacketing, because of its resistance to heat and gasoline. 



















WHAT’S YOUR C.Q°? 


“COMPRESSOR QUOTIENT 





What’s the lightest-acting air compres- 
sor valve made? 


No doubt about this one — it’s Worthington’s 
exclusive Feather* Valve. Responsive as a feather 
to air flow, it can open, release air and close in 
one-hundredth of a second—with no back-leaking 
and efficiency losses. You can get more informa- 
tion about the Feather Valve by writing for 
Bulletin L-675 $12. 


How can you get effective air cooling of 
air compressors? 


Fan-cooling of isolated cylinders is the answer. 
In Worthington Radial and Balanced Angle air 
compressors, cooling air flows completely around 
the isolated cylinders. And the high-capacity fan 
blows air directly over upper parts of cylinders and 
cylinder heads — where heat is greatest. Our Bul- 
letin H-630-B1 tells you more about Worthington 
Radial air-cooled air compressors. 


What's the modern way to lubricate an air 
compressor? 


The right answer is force-feed lubrication— 
with continuous full-flow oil filtration. And that’s 
exactly what you get in Worthington Radial Air 
Compressors (and only Worthington, by the way). 
Result: less bearing wear, less oil pumping, longer 
cylinder life and lower lubricating oil cost. One 
twist of the handle cleans the Cuno filter without 
stopping flow. Read Bulletin H-630-B1 for more 
facts. PC.5.3 

*Reg. U.S. Pat. Off. 





Write today for bulletins to Worthington Corporation, 
Section PC.5.3, Harrison, N.J. 


WORTHINGTON 


(4 SS 


SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 









Air Compressors . Pumps - Multi-V-Drives e Allspeed Drives 
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ADJUSTABLE SPEED 
EDDY-CURRENT DRIVES, 
COUPLINGS, BRAKES, 

DYNAMOMETERS 


The Modern Method of Adjustable Speed 
Control and Testing for a Wide Range of 
Industries 








Dynamatic Eddy-Current Couplings, Brakes 
Dynamometers, and Ajusto-Spede’ Drives are 
in use today in practically every industry—both 








in plant equipment and end products. They 
offer the advantage of rapid response, wide 
speed range, quiet operation, low power loss 
low maintenance cost, and infinitely adjusta- 
ble speed control from an AC power source 


Send for our new Bulletin GB2, 
describing and illustrating the 
basic Dynamatic Eddy-Current units. 














—————— DYNAMATIC DIVISION ————— 
EATON «:.: MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE + KENOSHA, WISCONSIN 


Yan 

AN) 
\ » PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites* Spring Washers* Cold Drawn Steel* Stampings® Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 
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You are designing a machine to control a predeter- 
mined cycle of operation, or to accomplish some de- 
sired motion. To do the job effectively you need a 
timing motor of adequate power and dependable 
accuracy. Size, speed, torque, adaptability . . . all are 
important. And to get the best possible performance, 
your motor and machine must be engineered to work 
together, smoothly and efficiently. 


Over.the years, it has been our observation that the 
most successful timing devices have been the result of 
co-ordinated engineering between the machine de- 
signer and SYNCHRON motor engineers. It is a sim- 
ple case of “you tell us” what is to be expected of our 


















Established 1907 
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| HE SYNCHRON 


HANSEN MANUFACTURING CO., INC. PRINCETON 12, INDIANA 


bes 
Os 


ae 


— 


At 


- it is in the product development stage 
when SYNCHRON engineers can serve you best 


motors . . . the power required, the general nature of 
the job it is to do, the proposed method of mounting, 
whether the action of the machine is continuous or 
interrupted . . . and any peculiarities of performance 
that may be demanded of it. 


Do this . . . and let our engineers submit their sug- _ 
gestions along with a sample motor. We may save you 
many costly manhours of research and test time. This 
service is free to any established organization of 
sound reputation and reliable rating. We suggest you 
contact your local SYNCHRON Representative, or 
address the factory. All development engineering is 
conducted in strictest confidence. 


FACTORY REPRESENTATIVES 
Wesley & Fromm, 5254 W. Madison St., Chicago, Ill. 
R. H. Winslow & Associates, 123 E. 37th St., New York, N. Y. 
Electric Motor Engineering, Inc., 8255 Beverly Blvd., Los 
Angeles, Cal. 


SYNCHRONOUS MOTORS, TIMING MACHINES, CLOCK 
MOVEMENTS, AND MAGNA-TORC D.C. MOTORS 




















Low-cost, easy-to-form 
“Beryidur’ makes expander 
spring that requires 
no adjustment 























, 


radius could 
expander which maintains a seal at 0-5 cause trouble—but in “Beryldur,” grain 


This finger spring is a U packing direction around a Ye’ 


pounds in the cylinder of a hoist.* direction is uniform and blanking is 
What are the characteristics demanded no problem. The expander was origi- 

» in an application of this kind? First, nally made of 12 6-in. sections riveted 
corrosion resistance. “Beryldur,” like together; now it is made of two strips 
all beryllium copper alloys, is highly of mill-hardened “‘Beryldur.” 


corrosion resistant. Second, uniform The properties of “Beryldur” are 


midway between those of high-strength 
and high-conductivity ““Berylco” Beryl- 
lium Copper alloys. “Beryldur’’ there- 
fore has a higher tensile strength than 
brass or bronze, plus high fatigue 
strength, great resistance to wear, and 
good electrical conductivity. For sample 


spring pressure. If the expander is too 
loose, the packing will leak oil and 
water. If it is too tight, it will prevent 


“BERYLDUR” EXPANDER is pushed down over 
plunger, then U packing is forced over the expander. 
the plunger from moving freely. It is FURTHER INFORMATION 
about “Beryldur” is contained in 
this 4-page folder. Send for your 
free copy today. 


enough to say on this point that this 
“Beryldur” expander never needs field 
adjustment. 





Finally, formability is all-important. material or engineering help, call or 
The 130° bends parallel to the rolling write any of the offices listed below. 





BERYLCO| fag 


* Made by Globe Hoist Co., Des Moines, lowa, Philadelphia, Pa. 


THE BERYLLIUM CORPORATION 
DEPT. 5-H + READING 1, PENNA. 


New York © Springfield, Mass. © Rochester,N.Y. © Philadelphia © Pittsburgh ¢ Cleveland © Dayton © Detroit « Chicago * Minneapolis ¢ Houston * San Francisco © Los Angeles 


Representatives in principal world-trade centers 
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NEW! For severe impact and heavy loads 
" LINK-BELT presents 


“MILL BEARINGS” 


STEEL PILLOW BLOCKS are the answer wherever bear- 
ings must withstand great shock and impact loads—as 

on steel mill, foundry, oil drilling, mining, construction 
and other heavy-duty equipment. That’s why Link- 
Belt offers this line of Mill Bearings. 


Perhaps your bearing demands are less extreme. 
Whatever your need, you'll find the right an- 

















swer in this complete line of pillow blocks . 
plus flange, flange-cartridge, carcridge, take- 
up and hanger blocks and self-aligning 
roller bearings. Ask your nearest Link- 
Belt office for a copy of the helpful 
120-page Data Book 2550 on the 
full line, and 8-page Book 2565-A 
on Link-Belt “Mill Bearings.” 





pey “Mill Bearings” 

are part of industry's most 
complete line of ball and 
roller bearing blocks. 
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important differences 
are found only in Link-Belt “MILL BEARINGS” 





Left, Spiral Labyrinth Steel Seals 
for heat conditions, oil or grease 
lubrication. Right, combination 
felt and synthetic rubber contact 


cype seal for dusty conditions, 
grease lubrication. 


gl COMPANY: Execative Offices, 307 N. 
he Serve Industry There Are Link-Belt Plants, Sales 
Branch Stores and Distributors in 
ce, New York 7; Canada, Scarboro 


Sa? ot 


Carryi Facto: 
rt Prinsipal Cities. i rt 
(Toronto 3): PS 





FREE-ROLLING SELF-ALIGN- 
MENT. Adjusts immediately in 
all directions, assuring full load 
capacity, even when subjected 
to shaft deflections and inac- 
curacies of mounting. Impor- 
tant because “Mill Bearings” 
are subject to heavy, sudden 
shock loads. 


ONE BASIC HOUSING accom- 
modates either type of seal 
shown at left. They keep lu- 
bricant in and dirt out. 


Michigan Ave., 


Australia, Marrickville, N.S.W.; South Africa, Springs. 
Representatives Throughout the World. 13,710 


























4 


EASY INSTALLATION AND 
MAINTENANCE. Removal of 
cap means removal of bolts 
and hence no interference with 
assembly and inspection. 


SUPER-RUGGED STEEL HOUS- 
ING. Four large heat-treated 
thru-bolts lock with heat-treated 
alloy steel serrated nuts to 
firmly clamp cap and base, per- 
mitting maximum radial and 
thrust loads. Big base area =p- 
ports the bearing and with- 
stands the extremely heavy 
pounding of mill and other 
grueling operations. 


Ball and Roller Bearings 














(Advertisement) 








De Laval I/O rotary pumps can be 
furnished for almost any fivid han- 
dling problem in capacities to 750 
gpm and pressures to 1,500 psig. 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 
low inlet losses for any given pump speed, are important 


= 
EE eS 





De Laval IMO Series A322A, a positive displacement, rotary screw type 
pump, can handle capacities to 750 gpm and pressures to 150 psig. 


74 





benefits that should be considered in making pump selec- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts, 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification dataontheIMO =~ # otacy 


‘ny ia 


pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 858 Nottingham Way, 
Trenton 2, New Jersey. 





DL-301 







MACHINE DEsIGN—August 1955 












NEW. .- more than a cataiog~ 





















lec- 
ical 
s & + 
Pe —it’s practically a 
ine 
66 ° 9 

fs, treatise” on gears 
) is 
The 
nid Never before, to the best of our knowledge, has so much help- | 

ful information been assembled between the covers of a gear 
re catalog . . . 72 pages of illustrations, diagrams, definitions, 
tid tables, charts, and explanations regarding all types of gears. 


/ If you design, use or buy gears, you can't afford to be without 
Ps a copy of this Book—so fill in coupon below for your copy 
of this valuable text. 


PHILADELPHIA 
















Care ere ae et Se, Cale eee). eee “T 
PHILADELPHIA GEAR WORKS, INC. | 
| Erie Ave. & G St., Phila, 34, Pa. _- 
INCORPORATED | Please send me a copy of your NEW 76 page GEAR BOOK. | 

| 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. | NAME TITLE 
NEW YORK « PITTSBURGH + CHICAGO « HOUSTON « LYNCHBURG, VA. | | 

BALTIMORE «+ CLEVELAND COMPANY at 

Virginia Gear & Machine Corp., Lynchburg, Vo. i ADDRESS | 
Industrial Gears & Speed Reducers - LimiTorque Valve Controls | CITY ZONE STATE j 
es, Oe Se eee re me eo ee ek ee SP wl 
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in just a few days...you can get 


a standard Howard 


Fractional H. PB. Motor to test 











#11 A—1/45 to 1/30 H.P #11098—1/16 to 1/8 H.P. 








#100—1 /50 to 1/13 H.P. 








#512—1 /20 to 1/10 H.P. 





#5000—1/15 to 1/8 H.P. *2500—1 /300 to 1/1400 H.P. 





#2800—1 /30 to 1/70 H.P. 


#2900—1/100 to 1/15 H.P. 


If you are searching for the right motor to fit your quantity application, check 
today with the people at Howard. 85,000 applications over the past 25 years 





HOWARD 





means broad experience and a wide 
range of motor types and specifications 
—in fact, the largest line of fractional 
H. P. motors in the field. Just a 
representative few are shown here so 
if you don’t see what you need, write 


today and tell us your requirements. We'll answer your inquiry promptly. 
Many standard motors are immediately available for your preliminary tests. 
Write, wire or phone; we'll handle your inquiry or sample order promptly. 


DEPT.MD” * HOWARD INDUSTRIES, INC.+ RACINE, WIS. 


SALES OFFICES: 208 S. La Salle St., Chicago 4 + 942 S, La Brea Ave., Los Angeles 36 * Room 4822, Empire State Bidg., New York 1 








DIVISIONS: En ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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#200—1 /200 to 1/75 H.P. 


*3000 GEAR MOTOR— 
OUTPUT 120 IN. LB. 


Universal and D.C. Motors 
1/1000 to 1/2 H.P. 


Shaded Pole Motors 
1/2000 to 1/8 H.P. 


Induction Mctors 
1/1400 to 1/4 H.P. 








Vacuum-melted metals introduce a new standard 
of uniformity. For the nonmetallic inclusions 
that limit an alloy’s optimum performance are 
almost entirely eliminated. Result: higher pro- 
duction and inspection yields . . . improved fabri- 
cation characteristics ... better electrical conduc- 
tivity . . . greater physical uniformity. 


High-vacuum melting literally sucks gaseous 
impurities from the molten metal . . . makes pos- 
sible high-purity metals with properties unattain- 
able by any other commercial method. Jet engine 
turbine blades give more than twice the perform- 
ance life of similar blades of conventional air- 
melted alloys. And here’s another example — 


From Vacuum Melting—improved alloys with exceptional properties 


... greater UNIFORMITY, for example 


rejections of high-speed, heavily loaded bearings 
dropped from 50% to 3% when vacuum-melted 
metals were used. 


Now, you can get these unique new metals 
for your applications. For Vacuum Metals Cor- 
poration, pioneer in development and leading 
producer of vacuum-melted metals, has them 
available in tool, high-speed, stainless and alloy 
steels —in most sizes and grades—as well as 
special ferrous and nonferrous alloys. If you 
have a metals problem that vacuum-melted alloys 
might solve, please describe it in as much detail 
as possible. Write Vacuum Metals Corporation, 
P. O. Box 977, Syracuse 1, N. Y. 


VACUUM METALS CORPORATION 


Jointly owned by Crucible Steel Company of America and National Research Corporation 
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America’s school buses carry especially pre- 
cious cargo. That’s why their designers and 
manufacturers place great emphasis on all 
details pertaining to passenger safety. Safe, 
non-slip flooring is one of the essentials. 


To anchor floor matting to the steel floors 
of their school buses—and to keep it an- 
chored, smooth and “trip-free’’—many bus 
manufacturers have standardized on a 3M 
rubber-based adhesive. They chose it for 
safer floors . . . and because they need fast 
application and a quick, strong, lasting bond 
that will stand up under vibration, tempera- 


Setting safer paths for little feet 


ture changes and strong cleaning solutions. 
See what adhesives can do for you... 
3M’s rubber-based adhesives provide a swift, 
low-cost way of joining a variety of materials. 
Other 3M adhesives, coatings and sealers 
have been created to do very specific jobs 
in just about every industry you can name. 
Like to see some more examples of what 
other companies are doing with 3M prod- 
ucts? Call in your nearest 3M Field Engineer. 
Or, for more detailed facts on 3M products 
serving industry today—write to 3M, Dept. 
198, 417 Piquette Avenue, Detroit 2, Mich. 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


417 PIQUETTE AVE., DETROIT 2, MICH. © GENERAL SALES OFFICES: ST. PAUL 6, MINN. © EXPORT: 99 PARK AVE., N.Y. 16, N.Y. © CANADA: P.O. BOX 757, LONDON, ONT. 
MAKERS OF “SCOTCH” BRAND PRESSURE-SENSITIVE ADHESIVE TAPES @ “SCOTCH BRAND SOUND-RECORDING TAPE @ “SCOTCHLITE” BRAND 
ans. & 6. mar. ove ans. &. 6. av ore Res. U. 8. Par. ove. 


" ABRASIVE PAPER AND CLOTH @ “3M” ADHESIVES AND COATINGS @ “3M" ROOFING GRANULES @ “3M" CHEMICALS 
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Here’s a 








ACTUATION 











Bain 
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NEW, FAR BETTER 
METHOD! 








Saginaw ball/bearing Screws assure precision 





positioning with minimum power, size and cost 


WHAT IT IS AND HOW IT WORKS 


Let's start at the begin- 
ning, with the familiar 
meg oe that there's far 
ess friction in rolling 
than in sliding. By ap- 
plying this principle, 


the Safety ball /bearing 
Screw radically increases 
the efficiency of rotary- 
to-linear motion (and 
vice versa). Instead of 
sliding, mating surfaces 
glide on rolling steel balls. 


Conventional Acme screw’s efficiency 
is less than 25%; Safety ball/bearing 
Screw’s ranges from 90 to 95%! Com- 
bined with electric, hydraulic or pneu- 
matic power source, it forms an actuator 
with unprecedented capabilities, that: 


SAVES POWER —Safety 6/b Screw requires 
only 1/3 as much torque for same lineal output 
as conventional Acme screw. With far lower 
static break-away, it operates with much less 
starting and driving power. This permite the 
use of much smaller motors with less load on 
the electrical system. 


SAVES SPACE — Permits use of smaller motors 
and gear boxes; eliminates pumps, accumula- 
tors, piping, etc. 


UNITS HAVE BEEN BUILT FROM 
1144 INCHES TO 391, FEET LONG 
Every Safety b/b Screw is individually 
engineered for its particular + ees 
Our engineers are eager to help solve 
your actuator problems now. 


MAIL COUPON TODAY FOR 
YOUR ENGINEERING DATA BOOK 
(or see our section in Sweet's 

Product Design File) 





DE 
Burra p eee SN iieaeinaighsadesdh gana shie 


Like stripes on a barber 
pole, the balls travel to- 
ward end of nut through 
spiral “tunnel” formed by 
concave threads in both 
screw and mating nut. 





At end of trip, one or 
more tubular guides lead 
balls diagonally back 
across outside of nut to 
starting point, forming 
closed circuit through 
which balls recirculate. 








ASSURES POSITIVE POSITIONING— )«r- 
mits precision control within thousandths of an 
inch, plus perfect synchronization. 


INCREASES DEPENDABILIT Y—offers 
longer life and added security of exclusive 
multiple circuits, plus greatly decreased dirt sen- 
sitivity of condi “Gothic arch”-shaped races. 


REDUCES PART AND INSTALLATION 
COSTS—«avings in weight, motor size, power 
and auxiliary equipment cut cost, too. 





ciiaaietanianietetententaaanbented 


| Saginaw Steering Gear Div. 
| General Motors Corp. 

Dept. 11H, Saginaw, Michigan 
| Please send your Engineering Data Book to: 
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Does a Whale of a Big Job’... 


Added Bridence 
that — 


For its size . . . less than one inch square . . . this 
Veeder-Root Small Square-Case Counter is the 
most rugged instrument of its type, with the long- 
est accurate life. And only Veeder-Root makes it 
this way . . . square all the way through . . . extra 
strength built-in, with bearing surfaces on both 
ends of the drive shaft. 

What’s more, this counter is 100% American 

. made by Connecticut craftsmen to unmatched 


ee 


Everyone Can Count on 


VEEDER-ROOT 


standards of quality and precision. And it’s the 
“counter of countless uses” . . . built into every- 
thing from office machines and cameras to taxi 
meters and voting machines. Now what do you 
make that could count its way to bigger sales and 
profits with a Small Square-Case Counter built-in 
as a standard part? Write: 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


Chicago 6, lil. * New York 19,N. Y. « Greenville, S. C. 
Montreal 2, Canada «+ Dundee, Scotland 
Offices and Agents in Principal Cities 
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TRENTWELD 





TRENTWELD stainless tubing in handle of 
Sunbeam frypan 








| TRENTWELD | 








Stainless tubing 
chosen for connecting unit of 


new ( fimbeam automatic frypan 


Two six-inch lengths of TRENTWELD stainless tubing form an impor- 
tant element of this popular new automatic frypan. One tube carries the 
electrical connection to the heating element embedded in the pan, and 
the other carries the dial connections to the thermostatic control. They 
make a tight, waterproof seal . . . and add strength to the bakelite handle. 


You'll find more and more manufacturers specifying TRENTWELD 
for products ranging from frypans to heat exchangers. That’s because 
you just can’t buy better tubing than TRENTWELD, no matter what 
the application. TRENTWELD stainless and high-alloy tubing is a prod- 
uct of tube mill specialists. 


And when it comes to sizes and finishes, Trent provides the widest 
range in the industry . . . standard sizes from 44” to 40” O.D. — larger 
sizes on special order. Next time you need tubing be sure and make it 
TRENTWELD. 


STAINLESS STEEL TUBING 
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TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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It had to be more than just big 


column, they bring the weight of the assembly to 
almost 82 tons. Each of the nuts consists of two halves 


This husky column stacks up as one of the most 
interesting jobs we've done in some time. Designed 
for a 15,000-ton hydraulic press, it is more complex 
than you might suspect at a casual glance. 

lhe column proper, 50 ft long, is a heavy forging 
machined to a shipping weight of 73 tons. An axial 
hole nearly 10 in. in diameter runs through the entire 
length of the piece. Four big cylindrical nuts are 
threaded onto the column at specified intervals. 

[hese nuts are Castings. When in place on the 





that are bolted together. 

The job was done from beginning to end in the 
Bethlehem shops. It started with the making of the 
steel; later came all the steps of forging, casting, 
treating, rough- and finish-machining. It is an excellent 
example of Bethlehem’s completely integrated services. 

And don’t forget, those services are always available 
for small jobs, as well as big ones. Though equipped to 
make ‘es in excess of a hundred tons, we can also 
make you tiny drop forgings that hardly weigh a pound. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Several things make this nut unusual. 

For instance, you can “stop” it at any position 
on the threaded length of the bolt . . . or 
wrench it tight against the work where it 
protects bolt threads against corrosion and 
prevents liquid leakage. No matter where you 
leave it on the bolt, it will remain tight in 
that exact position, even though you subject it 
to heavy vibration and shock loads. But 

use a wrench on it and it comes off as easily 
as it went on. The red locking collar is 
nondestructive—does not gall bolt threads 

or remove plating. You can remove it and 
re-use it again and again. 


What gives it its grip? 


1 The locking collar is 
unthreaded and elastic. 

It has an inside diameter 
smaller than the major 
diameter of standard bolts. 



















2 The bolt impresses a _ 
mating thread into the 
collar and the resulting 
compressive forces exert 

a constant friction grip 

on the bolt. ... 













3 and exert a downward 
thrust bringing the 
lower flanks of the 

bolt thread into firm 
metal to metal contact 
with the matching nut 
threads, eliminating 
normal axial play. 


| 








‘SS 


ik 


| 


Gi 


| 
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4 Nut is removable and 
reusable . . . the Red 
Elastic Collar retains 

its grip after repeated usage. 


Y 
1 


NG 
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What's special about 








Will it hold under ALL conditions? 


The locking principle of the Elastic Stop® nut has been tested 
and proved by over 25 years of actual field service. Elastic Stop 
nuts are used on locomotives . . . and pile drivers. They fasten 
hedge shears and harvesters, drilling rigs and washing machines, 
trucks and roller skates. And no Elastic Stop nut customer has 
ever stopped using them because of unsatisfactory performance. 


What about sizes and materials? 


Elastic Stop nuts are available from a watchmaker’s 0-80 all the 
way to 4”—in materials that include stainless steel, brass, alumi- 
num and other alloys. Protect your product with “fastener in- 
surance.” Try Elastic Stop nuts on trouble spots, whether to 
protect expensive heavy equipment from costly downtime or to 
guarantee the accuracy of delicate electrical equipment by main- 
taining precision adjustments. We'll supply. free test samples. 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


Dept. N82-84, 2330 Vauxhall Road, Union, N. J. 
Please send the following free fastening information: 


[] ELASTIC STOP nut bulletin ([] Here is a drawing of our product. 


What self-locking fastener would 











I 

t 

I 

I you suggest? 

I Name Title 
Firm__ _ 

i Street 

a City, Zone State 
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Ccitorn-butle Vbitor Coriteol 


e Square D’s latest contribution to design leadership — completely inte- 
grated “job shop” operations for design and manufacture of custom-built 
motor control. These new facilities operate independently of Square D’s 
general manufacturing plants. They utilize the full-time, specialized skills 
of engineers and craftsmen. They add vital support to Square D Field 


Engineers in meeting special control needs. 
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.. SIMPLE OR COMPLEX—LARGE OR SMALL - 























2 <j Square D builds special 











controllers ranging from 











those requiring only a few 














simple components (at /eft) 












to those employing hun- 











dreds of inter-connected 











devices (below) for con- 











trolling complex machine 











tools and processes. 





























































































Testing 
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A A large AC-DC controller for 








machinery requiring both adjustable 





and constant speed motors. 
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} Custom-built controllers 























) can be constructed in 





| accordance with NMTBA, 








yIC, and individual cus- 











i tomer specifications. 
The one at left meets JIC 











| standards. 





This label reflects quality 











and performance standards 
which are achieved by 

a complete integration _ 
of engineering, assembling fact 
and testing—all under 
factory control. 








SQUARE D COMPANY 
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ae ° | . Richards Street, Milwaukee 12, Wis. 
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controlled by MAXITORQ CLUTCHES 


The photograph above shows the first instal- 
lation by Sherman Enterprises, Inc., Worcester, 
Mass., of their automatic PINSETTER. 


The pin boys have been replaced by this ingen- 
ious mechanism, a part of which is accurately 
controlled by Maxitorq floating disc clutches. 
Two solenoid-operated No. 22 clutches control 
(1) the elevator pick-up and setting of pins to 
correct position and (2) operate the distributor 
conveyor which carries forward the sorted pins. 
Alleys No. 2 and 10 show the automatic pin sweep- 
ers that clear the alleys for re-setting. Bowling 


balls are also automatically returned. 


Send for Catalog No. MD-8. 


Carlyle Johnson engineers are greatly pleased 
that Maxitorq clutches have been selected for this 
important improvement in bowling alley operation. 
We have worked with the builders for several 
years to perfect this automatic control . . . and 
we will gladly cooperate with you in any power 
distribution problems that require accurate and 
dependable service. 

Write for our latest catalog containing drawings, 
specifications and complete information on 
Maxitorq Multiple Disc Clutches, 
Overload Release Clutches, Johnson Single Disc 
Clutches and the Maxitorq Disc-Pac. 


Automatic 








THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER 


CONNECTICUT 
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DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series will be supplied on request. 
Address: Advertising Department, Kaiser 
Aluminum & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 











Tue prepaint treatment of aluminum is 
more important to the quality of the 
coating system than is the paint itself. 


Depending on type of service, sever- 
ity of exposure, and cost consideration, 
the prepaint treatment may vary from 
wiping the surface clean with a rag 
dampened in solvent to the applica- 
tion of a complex chemical conversion 
coating. 


Three factors determine the quality 
of the finishing system: 


1. Thorough cleaning and complete 
rinsing. 

2. Proper choice and application of 
adequate surface preparation. 


3. Specified application of proper 
paint system. 


Cleaning 


The five major methods of cleaning alu- 
minum before further surface treatment 
are: 1. mechanical. 2. alkaline deter- 
gents. 3. emulsion cleaners. 4. organic 
solvents. 5. acid cleaners. 


When the metal is heavily soiled, or 
when the soil is difficult to remove, two 
or more of these cleaning methods may 
be necessary. 


Some types of metal soiling occur 
naturally. Other types of soil are inten- 
tionally applied during fabrication. The 
soil may consist of solid particles (metal 
chips, abrasive grains, shop dirt, etc.), 
organic substances (greases, soaps, 
buffing compounds, etc.) and corrosion 
products (oxides, etc.), each affecting 
the choice of the cleaning method. 


These soils may vary greatly from 
one industrial plant to another or on 
different kinds of work in the same 
plant. Consequently, a universal clean- 
ing process is not possible, and the se- 
lection of the proper cleaning method 
for removing each particular soil be- 
comes as important as any other step in 
the entire painting procedure. 


Table I may be used as a guide in 
selecting cleaning methods for certain 
types of soils. However, the advice and 
services of the suppliers of cleaners and 
cleaning machinery should be solicited. 


PREPAINT TREATMENT OF ALUMINUM 


Chemical Surface Treatments 


Chemical surface treatments are de- 
signed to provide: 

1. A surface that will provide the 
most “keying” for subsequent 
coatings. 

2. A stable, adherent, corrosion re- 
sistant film that will protect the 
metal if the paint chips, cracks or 
flakes from a small area or spot 
and which will prevent the spread 
of corrosion under the paint film. 


The chemical surface treatments that 
have been developed may be divided 
into two general groups; those produced 
with the aid of electrical current, and 
those produced without electrolytic ac- 
tion. The latter are known as chemical 
conversion coatings. 


Anodic Electrolytic Process 


Anodizing is the most widely used proc- 
ess for surface treatment of aluminum. 
Anodic coatings may be produced by 


PLEASE TURN TO NEXT PAGE &®> 





TABLE 1 
Mechanical 
Cleaning 
TYPES Shot blast. Grit blast. Wire 
brush. Sandpaper. 
Spray. 
USES Castings. Rough work. 
Heavy pieces. Removes 
surface dirt and corrosion 
product: 
EFFECTIVE- Provides mechanical 
NESS adhesion. Removes surface 
metal and oxide. rinse. 
AFTER- Further cleaning and 
TREATMENT — treatment required for 
best results. 
PRECAU- Blasting of any type may 
TIONS distort thin sections. 








Hot or cold. Etching or 
non-etching. Immersion 


Best for removal of widest | Removes oil, grease, and 
range of soils. Etching 
type good for corrosion 
products. 


Most effective of the 
group. Better with acid 


Neutralize with acid dip 
or for conversion coating 
rinse with water. 


Aluminum is readily 
dissolved by alkali. Use 
inhibited solution. 


Article Prepared by the Kaiser Aluminum Metallurgical Research Department and Reprinted 
With Permission from Western Industry, October, 1954. 


Emulsion 
Cleaners 


Alkaline 
Cleaners 


Immersion. Spray. 


some loose dirt. No effect 
on corrosion products. 


Not effective on adherent 
soils or corrosion products. 


For best results follow with 
alkaline or acid cleaner. 


Thorough after-rinse 
necessary. 


Solvent wiping. Solvent 
immersion. Vapor 
degreasing. 


Removes oil, grease and 
some loose dirt. No effect 
on corrosion products. 


Since the dissolved oi! and 
grease remain in solution, 
some is redeposited. 


For best results follow with 
alkaline or acid cleaner. 


Some solvents inflammable, 
others toxic. 


Organic Acid 
Cleaners Cleaners 


Organic and inorganic 
acids. Usually mixture of 
two acids. 


Removes corrosion 
products or pickle. 
Neutralizer after alkaline 
cleaning. Smut removal. 


Best if used in conjunction 
with alkaline cleaners or 
vapor degreasers. Some 
types used as paint baze. 


Water rinse. 


Acids improperly used 
create health hazards. 
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TABLE 2 Chromic acid anodizing 
{ 


Sulfuric acid anodizing 





TYPE OF 
COATING §—thicy, 


ited as mordant for dyes. 


APPLICATION 1. Hot mild alkaline cleaner. 


PROCEDURE => Coid water rinse. 


desirable during processing. 


corrosion. 





Gray to greenish-gray impervious oxide Porous oxide film of various color depending on 
film in the range of 0.00003 to 0.0001 in. 


the alloy. Thickness from 0.001 to 0.002 in. 


PROPERTIES Excellent corrosion resistant. Excellent Corrosion and abrasion resistant base for paint. 
paint base. Good abrasion resistance. Lim 


Excellent mordant for dyes. 


— 


. Hot mild alkaline cleaner. 
. Cold water rinse. 


Lad 


3. Parts made the anode in 25-10% solu- 3. Parts made the anode in a 10-25% solution 
tion of chromic acid at 95 deg. F. 


4. Increase voltage gradually over 5 min- 4. Hold for 20-30 min. 
ute period to 40 v. Hold for 30 min. 


of sulfuric acid at 65-90 deg. F. and 15-20 v. 


5. Cold water rinse. 


COMMENTS 1. Agitation by air or mechanical stirrer is 1. Suitable for all alloys of aluminum. 


2. May be used on assembled parts since 2. Not acceptable on assembled or formed parts 
entrapped acid has very little effect on 


where acid may be trapped, because of dan- 
ger of corrosion by entrapped acid. 








many different methods with various 
degrees of hardness, porosity and thick- 
ness. The surfaces they provide are re- 
sistant to corrosion and abrasion and 
are an excellent base for organic fin- 
ishes. Of the many electrolytes that can 
be used, the sulfuric acid and chromic 
acid types have received the widest ac- 
ceptance in the United States. The im- 
portant features of each are shown in 
Table II. 





Continuous anodic coating of coiled aluminum strips. 
Picture courtesy of Monarch Metal Weatherstrip Co 


Conversion Coatings 


Only a limited number of chemical con- 
version coatings for aluminum have 
been extensively used commercially. 
They are well adapted to modern pro- 
duction requirements. One of the oldest 
and best known of these is the M.B.V. 
(modified Bauer-Vogel) process. The 
oxide coating it produces is not as hard 
or thick as an anodized coating, but it is 
adequate for some applications. Parts 
to be treated are immersed in an alkali 
carbonate—alkali chromate solution. 





Following this immersion, they are 
rinsed in cold water, then in hot water, 
and then dried. This treatment produces 
a good bonding surface for paints, but 
it is not well suited to aluminum alloys 
containing more than 5% copper. 

Two types of phosphate conversion 
coatings to come out of World War II as 
treatments for aluminum are the-com- 
plex chromate phosphate fluoride coat- 
ings and the zinc phosphate coatings. 
Each of these coatings has many desir- 
able properties and a wide range of 
applications. The complex chromate 
phosphate fluoride coating differs from 
the other phosphate treatments in that 
the film produced is amorphous rather 
than crystalline. Since it can be applied 
by spray or dip following conventional 
precleaning, it is well suited to mech- 
anized finishing procedures. This type 
of coating offers an excellent base for 
paints. The zinc phosphate coating, 
originally developed for iron and steel, 
has been adapted to use with aluminum. 
This type of coating produces a film on 
aluminum that increases the corrosion 
resistance and paint adherence of the 


see our cotaleg in 


5] 





or write for copy 





surface. The outstanding feature of the 
zinc phosphate coating is that parts with 
mixed metal surfaces may be success- 
fully treated in one operation. Most sur- 
face methods do not have this feature. 


Several further improvements in 
chemical conversion coatings have re- 
cently been introduced in the form of 
chromate finishes. These coating solu- 
tions may be applied by brush, spray or 
dip and the contact times required are 
relatively short, ranging from seconds 
to eight minutes. Consequently, they 
are well suited to automatic equipment. 
A crystalline chromate coating can be 
used as a final finish on aluminum or as 
a base for subsequent paint films. 





Automatic phosphatizing of 155 mm. shells. Picture 
courtesy of Cincinnati Cleaning & Finishing Machinery 
Company. 


One important feature claimed for 
these new chromate coatings is that they 
have a minimum effect on the electrical 
properties of aluminum to be used in 
either low or high frequency work. Their 
potential field of application is quite 
great. As they become more widely 
used, improvements and modifications 
are sure to appear. For further infor- 
mation concerning the pre-paint treat- 
ments available for aluminum, contact 
the Kaiser Aluminum sales office listed 
in your telephone directory, or one of 
our many distributors. Kaiser Alumi- 
num & Chemical Sales, Inc., General 
Sales Office: Palmolive Building, 919 
North Michigan Ave., Chicago 11, Illi- 
nois; Executive Office: 6877 
Building, Oakland 12, California. 


Kaiser 





Setting the pace .. . in growth, quality and service 
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Why choose a Rivett Hydraulic Cylinder? 


Quick Delivery? 


If you're in a tight spot and need standard 
models, Rivett can ship in two days. 


io datix-Xe 


You'll make the best deal with Rivett. Large 
volume production makes prices competitive! 








This is the most important reason for choosing Rivett! After a cylinder is installed, 
delivery and price are soon forgotten—but not the cylinder’s productivity! It is 
then that a poor cylinder reveals its really high cost. For its faulty construction 

; can result in operational failure—with a breakdown in production: 
Displayed ot Better—far better, to buy the quality cylinder; gain the advantages of delivery 


ee Se and price; and enjoy uninterrupted production as well! 
Machine Tool Show mate Py pted p 


Get This Data-Filled Catalog —> 






Working drawings, cut-aways, tables, dia- Rivi 
THE BETTER YOU KNOW HYDRAULICS, grams, forces, specifications—all are pre- 
THE BETTER YOU LIKE RIVETT! sented in an easy-to-use style. Write today Hydr 
for free copy of Catalog No. 106. : siiegae” 
RIVETT LATHE & GRINDER, Inc. = 
Dept. MD-8, Brighton 35, Boston, Mass. pF 


Representatives In All & 
Principal Cities 


Member—National Fluid Power Association 





Seer tornishes a complete 
* power package 
AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
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Using the Sheffield-Cavitron Ultrasonic Machine Tool to dice germa- 
nium in the mass production of transistors. The tool itself consists of 271 


pieces of Superior’s 18-gage Type 304 needle tubing, cut to %” lengths 
and silver brazed into a single tool, permitting tolerances as fine as .0005" 


NEW ULTRASONIC MACHINE TOOL USES TUBING 
TO CUT HARDEST, MOST BRITTLE MATERIALS KNOWN 


a new application 
for Superior Tubing 


Ultrasonic vibrations do the cutting with 
this new machine tool, invented and devel- 
oped by the Cavitron Equipment Corpora- 
tion, Long Island City, N.Y. In the Cavitron 
process, a tool is used which has the precise 
shape of the cavity desired. Finely divided 
abrasive particles suspended in water are 
flowed continuously across the work. No 
movement or vibration is visible when the 
machine is switched on, although the tool 
tip vibrates 20,000 times a second through 
a stroke of .0035”. The vibrating tip acti- 
vates the suspended particles, and micro- 
scopic chips are gently excavated without 
heat, noise or vibration. The tool sinks 
swiftly into the work under slight pressure, 
forming a cut or cavity of exactly the same 
shape as the tip. 


All analyses available 
in 010" t0 %” OD; 
certain analyses in light 
walls up to 24%"' OD 


Sy 


Tools made of Superior tubing save consid- 
erable cutting time on relatively large areas. 
Furthermore, the slender walls (.005” thick) 
minimize waste of valuable raw material. 
Cavitron engineers first used carbon tubing 
for this purpose, but in consultation with 
Superior engineeis switched to AISI Type 
304. This material has twice the life of 
carbon tubing, with much greater resistance 
to wear. Most important, it resists warping 
at the silver brazing temperatures needed to 


join the tubes together. 


Your files should contain Superior Bulletin 
No. 40. It lists over 55 types of available 
material, including the stainless steels, with 
valuable selection and application data. 
Write for your free copy today. SUPERIOR 
Tuspe COMPANY, 2010 Germantown Ave., 
Norristown, Pa. On the West Coast: Pacific 
Tube Co., 5710 Smithway St., Los Angeles 
22, California. 


evar lade 


The big name in small tubing 


Superior tubes are cut into 2” lengths and 
silver brazed into a 6-sided tool, which is then 
cut in half and two complete honeycomblike 
tools formed—each %” deep. Similar tools are 
used to cut precision jewel bearings. 


Closeup of tool and work shown in top picture. 
The Cavitron makes it possible to cut and drill 
intricate shapes in materials which, because of 
their frangibility or sensitivity to sudden tem- 
perature changes, would be impossible to work 
on a production basis. 
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These LINK-BELT Roller Chain EXTRAS 
put more life into your machines 





LOCK-TYPE BUSHINGS (applied on a 
range of sizes) end a common cause 
of stiff chain. 





PRE-STRESSING of multiple width 
chain provides uniform load distri- 
bution. 





SHOT-PEENED ROLLERS have greater 
fatigue life, added ability to with- 
stand impact. 


HROUGHOUT every stage of 
manufacture, Link-Belt 
takes extra care to build extra 
life into Precision Steel Roller 
Chain. Shown above are three 
of these added refinements . 
and there are many others which 
contribute to better performance 
and longer life for your machines. 
You can choose from a wide 
range of Link-Belt roller chains 
and sprockets. In addition, Link- 
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Belt’s complete line includes 
silent chain drives . . . and all 
sizes and types of cast, combina- 
tion, forged and fabricated steel 
chain. 

Data Book 2457 will aid you 
in selecting and ordering roller 
chain. Get your copy from the 
nearest Link-Belt office now. 
And remember to see Link-Belt 
for all your drive and conveying 
chain needs. 


_ ee eral 


Ingersoll- Rand uses Link- Belt Precision 
Steel Roller Chain for positive drill feed 
on their Quarrymaster primary blast- 
hole drill. 


LINK<@ 





CHAINS and SPROCKETS 


LINK-BELT COMPANY: Executive Offices, 307 N. 
Michigan Ave., Chicago 1. To Serve Industry 
Bem | Are Link-Belt Plants, Sales Offices, Stock 
ing Factory Branch Stores and Distributors 
in ay 1 a Cities. Export Office, New York 
7; Canada, Scarboro (Toronto 13); Australia, 
Marrickville, N.S.W.; South Africa, Springs. 
Representatives Throughout the World. 
13,720 





No one chain serves every purpose ... get the RIGHT one from Link-Belt’s complete line 


(me Oe 


LXS Steel Chain 


Silent Chain 


MACHINE DESIGN—August 1955 


Detachable Stee! Link-Belt 





or 


$-815 Flat-Top Chain Cast and Cut-Tooth Sprockets 
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As you can see, the full face width of each gear 
in a Farrel speed reducer is at work, trans- 
mitting power. 


Instead of a center groove, Farrel gears have 
a backbone formed where the helices meet. This 
backbone provides extra strength, and greater 
load-carrying and shock capacity — especially 
important in tough-job applications. 

What you can’t see, but which is equally im- 
portant, is that these gears have teeth generated 
by the famous Farrel-Sykes method—assuring 
accuracy of tooth spacing, profile and helix 





EE FOR YOURSELF 









angle. This accuracy pays off in smooth, quiet, 
uniform power flow. 

Farrel speed reducers are made in a number 
of types, with a wide range of ratios and ca- 
pacities. For more about these long-lived units 
ask for a copy of bulletin 449. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 

Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N.Y. 

Sales Offices: Ansonia, Buffalo, ner York, Boston, Akron, 

Detroit, Chicago, Memphis, Mi , Fayetteville (N. C.), 

Los Angeles, Salt lake City, Tube, Houston, New Orleans 





FB-991 


Fariel-Birmingham 
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This is a diagram of the 
Transvair system. The 
turbine fan furnishes the 
power, and air is recircu- 
lated. Notice the long 
radius bends to prevent 


clogging. 


— 


How Stainless Steel prevents contamination 
in pneumatic transfer system 





. 
OFLIVERY LINE-——————> 
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FEED INLET 











ROTARY 
AiR-LOCK 


FEEDER VALVE 


















RETURN LINE ————— 


ROTARY 
AIR-LOCK 
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FEEDER VALVE 














Stainless Steel presents no fabricating problems at Young Ma- 
chinery Company. This standard shear, for example, is used 
to cut both 4” carbon steel and 10-gauge Stainless Steel. 


Young Machinery Company makes 
a unique line of air conveyors that 
transfer dry, free-flowing materials 
through tubing. Energy is furnished 
by a turbine fan, and the entire sys- 
tem is sealed so that hazardous and 
toxic substances can be handled with 
safety. 

Since contamination is a problem, 
the systems are frequently made 
from Stainless Steel. The first time 


are often handled; and the dense, 
easy-to-clean surface of Stainless 
Steel is unmatched for this service. 

There have been no production 
difficulties. Identical equipment is 
used for fabrication of Stainless 
Steel or carbon steel. In fact, it was 
not necessary to buy new equipment 
or even modify the older machinery 


when Stainless Steel was used. 

No other metal combines the easy 
fabrication, corrosion resistance, 
high strength and cleanliness of 
Stainless Steel. If you plan to use 
this durable metal, remember that 
United States Steel has the nation’s 
largest assortment of Stainless Steel 
shapes, sizes, types and finishes. 


that Young used this metal was in 
1949, but now it accounts for 50% of 
their total production. 

These systems are frequently used 
to move corrosive solids in the chem- 
ical industry — a natural use for 
Stainless Steel. Then, too, foodstuffs 













UNITED STATES STEEL CORPORATION, PITTSBURGH © AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO * NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SPECIAL SECTIONS 


Uss 





SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - 
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Tight Fastenings Require Constant Tension .. . 
use Dependable Spring Lock Washers 



















GQ ctiance Spring Lock Washers are 
available for the job, wherever 
constant tension is required in bolted 
assemblies. In order to meet the demand 
for special fastening applications, Reliance has 
developed various type Spring Washers to 
meet exacting specifications. These Spring 
Washers, as illustrated, are now in stock 
to help solve your fastening problems 
before they get started. 


Scientifically engineered Reliance Spring Lock 
Washers will keep the bolted assemblies of 
your products tighter longer. 


Send for Engineering Bulletin 
W-50 for a look at the complete 
line. No obligation, of course. 








® 
MANUFACTURING COMPANY 


SS 
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RELIANCE DIWISION ( 


OFFICE and PLANTS: 506 Charles Ave. MASSILLON, OHIO Springtives"B Snap & Retaining Special Steels Spring Lech Hon-FarNers® 





SALES OFFICES New York * Cleveland * Detroit * Chicago * St. Lovis * San Francisco * Montreal 
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How to use 


New USS “T-1” Steel 


to reduce welding costs 


New USS “T-1” Steel is three times 
as strong as ordinary mild steel . . . 
has a yield strength of 90,000 psi. 

Yet, despite its very high strength, 
this new alloy steel is easy to weld. 
It requires neither pre- nor post- 
heating when you weld or flame cut 
it. You can use its unique combina- 
tion of properties to reduce fabricat- 
ing costs and speed assembly in pres- 
sure vessels, construction machinery, 
mining equipment, bridges, towers, 
and pipe. 


USE “T-1” TO REDUCE THICKNESS, You can 
take advantage of the exceptionally 
high yield strength of “T-1” Steel 
to reduce the size and weight of 
heavily stressed parts. Weldments on 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


thinner sections take less time . . . 
and less welding rod. 


FABRICATE “T-1” IN THE FIELD. You can 
weld “T-1” Steel anywhere. Since no 
pre- or post-heating is needed, you 
don’t have to confine fabrication to 
locations where heat treating facili- 
ties are available. You can assemble 
heavy-duty equipment in the field, 
and you can repair it in the field—at 
great savings. 


WHAT ABOUT JOINT EFFICIENCY? Weld- 
ments in “T-1” Steel develop the full 
yield strength of the steel — 90,000 
psi.—when made with AWS E12015 
low hydrogen coated electrodes with- 
out pre- or post-heating. As a result, 
weight reducing designs based on the 











greater strength of “T-1” Steel are 
completely safe and reliable. 

Send the coupon for complete facts 
about this amazing new alloy steel. 


United States Steel, Room 4855 
525 William Penn Place, Pittsburgh 30, Pa. 


CO Please send me your booklet “United States 
Steel presents T-1“ which contains the full 
story of “T-1” steel. 


Cl Have your representative get in touch 
with me. 


eee eee ee ee eee eee eee eee eee eee) 


* COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY DIVISION, WARESONSE DISTRIBUTORS 
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UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





77) 
CONSTRUCTIONAL ALLOY STEEL 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program presented every other 
week by United States Steel. Consult your local newspaper for time and station. 
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If you will put a Jenkins Valve, 





recommended for your particular service, 






on the worst place you can find — where 






you cannot keep other valves tight — and 






if it is not perfectly tight or it does not 





hold steam, oil, acids, water or other fluids 






longer than any other valve, you may 





return it and your money will be refunded. 
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“A Fair Offer”, first published in “A Fair Offer” is republished, at reg- 
1869, was more than a warranty of _ ular intervals, as our pledge that those 
superior performance. It charted a standards will always be observed. 
COUESS for fair dealing from which Sold Through Plumbing - Heating and Industrial Distributors 
Jenkins Bros. has never veered. 








By making valves that measure up | F N k | \ VA | V f f 
to this forthright offer, Jenkins Bros. 
has continued to set the highest stand- ~ J 
ards for quality. LOOK FOR THE JENKINS DIAMOND a = 
Goins rey 
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USS COR-TEN STEEL 





gives strength and extra corrosion resistance 


The pride of Ingalls is the new Rhonda 
Ill. This new yacht, which features many 
other new shipbuilding practices in ad- 
dition to the use of light weight, corro- 
sion-resistant COR-TEN Steel hull con- 
struction, was designed by M. Rosen- 


Marine Engineers of New York City. 
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UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND - 


to hull of pleasure yacht 


The Ingalls Shipbuilding Corp., of Birmingham, 
Alabama, has been constructing ocean-going 
vessels of many types for more than 25 years. 
This vast experience paid off when it came to 
the design of this beautiful new-type 96 foot 
yacht—and the decision to use USS Cor-TEN 
High Strength Steel to give extra strength and 
corrosion resistance to the Rhonda's hull. 


In a new booklet describing many of the un- 
usual features of their new RHONDA III, The 
Ingalls Shipbuilding Corp., explains their rea- 
sons for the choice of USS Cor-Ten High 
Strength Steel: 


“Rhonda III is constructed almost entirely of 
all-welded Cor-TEN corrosion-resistant steel. 
No rivets whatsoever are used. Most hull plating 
is 7.65 pounds or 4,” thick. Early in the design 
stage extensive investigations and tests of spe- 
cially designed steel panels with widely spaced 
weld beads were conducted to determine opti- 
mum size and length of welds for the best pos- 
sible combination of strength and fairness. In 
the opinion of the designers, whose experience 
covers many years of foreign as well as domestic 
yacht and ship building, RHONDA III’s hull is 
the finest example of a fair light welded steel 
hull. Despite this, strength and sea-worthiness 
have in no way been compromised.” 

Here again USS Cor-TEN High Strength Steel 
was selected because of its proved ability to re- 
duce deadweight and to stand up under corrosive 
conditions—even when it’s the severe combina- 
tion of salt water and ocean atmospheres. 


NOW AVAILABLE ... our new “Design Manual for 
High Strength Steels” is ready for distribution. This 
excellent book contains comprehensive and practical 
information that you will find extremely useful in 
designing your product for greater economy and 
efficiency by the sound use of high strength steels. 
For your free copy, write on your company letter- 
head, giving title or department, to United States 
Steel Corporation, Room 4741, 525 William Penn 
Piace, Pittsburgh 30, Pa. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


+ TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


NATIONAL TUBE DIVISION, PITTSBURGH 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS HIGH STRENGTH STEELS 


USS TRI-TEN 





USS MAN-TEN USS COR-TEN 
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Two new “tools” 


help you pin point vibration 


MB Probe-type Pickup and Portable Meter 
simplify reliable vibration detection and measurement 


Here’s the pickup that really searches out 
vibration. It combines the extreme sensitiv- 
ity of electromagnetic operation with the 
wide usefulness of a hand-held probing in- 
strument. 


With this new MB Type 115 Pickup, you 
can explore large panels . . . bearings, hous- 
ing, structural members, bodies large and 
small. Since the light probe adds negligible 
loading or weight to the vibrating object, it 
translates any vibration into voltage with 
great accuracy for measurement. It lets you 
pin-point the trouble . . . determine quickly 
any need for corrective design. 


the 


The improved Model M6 MB Vibration 
Meter teams up with the pickup to give you 
the facts on vibration. With it, you measure ~ 
the voltage generated in the pickup directly 
.. . in useful terms of amplitude, velocity, or 
acceleration of the vibratory motions. 


You can connect as many as four MB Pick- 
ups to this meter . . . a selector switch en- 
abling you to read any one at a time. The 
meter is portable, compact, ruggedized and 
operates on standard AC. 

To lick vibration, you’ve got to locate it 
first. You’ll find this pair a big help for 
that job. Write for more data. 


manufacturing company, inc. 


1060 State Street, New Haven 11, Conn. 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION...TO EXCITE IT...TO MEASURE IT 
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adjustable 
speed line 


Ik pays to think first of the 

Louis Allis Co. whenever you're 
considering adjustable speed drives for 
your product or plant. Louis Allis 
builds all basic types. There’s no 
compromising — from this complete line 
you can select the unit that’s exactly 
suited to your job conditions and 
engineered for your application. 


For the simplest — and best 

— solution to any adjustable 
speed drive problem, call 

B your nearby Louis Allis Sales 


Engineer, or write to us. 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 














CHOOSE THE RIGHT LATCH 
TO DO THE JOB BEST! 


DOOR AND PANEL LATCHES 
UNIQUE DESIGNS ASSURE LOW INSTALLED COST 


Here’s a variety of rugged, smooth-operating door 
fasteners designed for countless applications where 
both economy and smart appearance are important. 

Built for long life, SOUTHCO latches hold panels 
and other closures pressure tight to resist vibration 
and keep out dust . . . despite variations in door and 
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FOR ECONOMY... 
LONG LIFE... 
EXTRA SALES APPEAL... 


UNIVERSAL CABINET LATCH 


For extra fast installation on 
all sheet metal doors. No welds, 
bolts, screws, or rivets needed. 
Adjustable to any grip length. 
Brightly finished knob and plated 
washer make this an appealing 
fastener for smart appearing 
cabinets. 


Which of these SOUTHCO latches 
can serve you best? White us for 
full information. Southeo Division, 
South Chester Corporation, 237 
Industrial Highway, Lester, Pe. 
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FASTENERS 


IN PRINCIPAL 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 


OFFICES 


frame thicknesses. 
For speedy, uncomplicated installation, using a mini- 
mum of parts and requiring fewest possible tools, 


SOUTHCO latches are unexcelled. 


‘ 
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ADJUSTABLE PAWL FASTENER 
Automatically adjusts, by a 
turn of the knob, to various door 
or frame thicknesses. Pre- 
assembled for fastest installation. 
Knobs are brightly plated to im- 
prove appearance of equipment. 
Choice of three body sizes. Choice 
of pawls offers wide variety of 
adjustable grip lengths. 


ARROWHEAD PANEL LATCH 

Ideal for slide-out drawers, 
removable or hinged panels. Locks 
or opens quickly with a quarter 
turn. Holds doors shut under 
spring tension. Uses minimum 
inside space. 


SLIDING LATCH 

Seals door and frame together 
under pressure with just a turn of 
the knob. Permits easy alignment, 
smooth operation. No part of 
latch is inside door. Appearance is 
suitable for the best finished prod- 
ucts. Also an inside model with 
only locking screw visible. 


& 


DOOR LATCH 


Meets the need for a low- 
budget fastener for control boxes, 
machinery, hot water heaters, and 
other light gauge sheet metal 
closures for home or industrial 
use. Just two simple parts, in- 
stalled in seconds with only a pair 
of pliers. No striker plate needed. 
Also available in a screwdriver 
operated model. 


PAWL - SCREW AND SPRING - 


DRIVE RIVETS - ANCHOR NUTS - 
ENGINEERED SPECIALTIES 


CITIES 
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BALL AND ROLLER BEARINGS 














okKF 


makes them all 


SKF’'s comprehensive line of Filling Slot 
and Deep Groove Ball Bearings (some of 
which are shown here) is typical of the 
complete bearing service which SKF pro- 
vides. That is why you get unbiased advice 
based on exceptionally broad experience 
when SK F’’s product-assistance staff helps 
you put the right bearing in the right place 
in your product. 1600.8 
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BALL AND ROLLER BEARINGS 








HYDRAULIC 
VALVES...... 


Illustrated, Model 4095 
—4-way, 2-position valve 
for directing pressure 
alternately to ends of 
double-acting hydraulic 
cylinder. 


Illustrated, Model 8015 

i . 

© adjustable speed control 
valve. Install between 
operating valve and one 
end of cylinder to meter 
flow of oil in one direc- 
tion with free flow on 
return. 


A broad range of types and sizes to most effectively meet any requirement—Design 
Engineers, Machine Operators, Maintenance Men appreciate these Logan advantages 


@ LONG-LIFE CONSTRUCTION 
® EASY TO SERVICE 
@ INFREQUENT MAINTENANCE 


On your products and in your plant, the enlarged line of 
gandard Logan Hydraulic Control Valves offers many 
profitable advantages in selection, installation, use and 
maintenance. Standard Logan Hydraulic Valves are de- 
signed for 1500 psi service. The broad range of types and 
sizes makes it easy to select the most effective valve for 
every problem. 


Balanced-pressure construction of these piston-type 
valves places identical pressure on both ends of the piston, 
thus providing effortless operation. 


All ports and internal chambers are full pipe size with 

valve piston light in weight, thus assuring rapid response 
and fast reversal without excessive vibration 
or wear. 


Highly compact design permits easy instal- 
lation in restricted areas. Master control valves 
have four mounting feet located on end covers 
for easy mounting. 

The valve body, which includes the ports, 
can be rotated 360° on the end covers to four 
positions at 90° intervals, when socket-head 
cap screws are removed from the covers. Per- 
mits convenient and efficient location of pipe 
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@ EASE OF INSTALLATION 
@ EFFORTLESS OPERATION 
@ UNRESTRICTED PORTING 


connections. Alternate inlet ports, with one port plugged, 
provide added flexibility. 

The ease with which pipe connections can be made often 
eliminates the necessity for costly special valves. Elimina- 
tion of elbows, street ells, bends, etc. minimizes internal 
friction, thereby increasing efficiency and reducing costs. 


The tough, wear-resistant alloy steel piston, hardened 
and ground, provides a close, sliding fit in the valve body. 
Both body and end covers are chrome nickel iron castings 
which furnish a good bearing surface to assure superior 
wearing qualities. 


Both wear and maintenance are reduced in the Logan 
sliding-piston construction through elimination of valve 
seats and packing. The two stem seals at ends of piston 
are subject only to exhaust pressures. 

With the removal of end covers, the standard seals are 
easily replaced and the piston may be removed from the 
vaive body for examination without disconnecting the 
piping. 

Logan Hydraulic Control Valves offer many other ad- 
vantages which assure longer, more effective performance 
and low maintenance. 


For full information write for Logan Catalog 200-4, 


Let Logan Engineers 
help you design your 
Air and Hydraulic 
Circuits. You will not 
be obligated. 


—ee 
Ae Wherever there's a 
e holding or motion 

' requirement, there's 

a Logan design to 
do the job. rs 
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Member—National Tool 
Builders Assn.; National 
Fluid Power Assn. 


HYDRAULIC EQUIPMENT 
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LOGAN MANUFACTURES 7,023 STANDARD CATALOGED ITEMS 


FREE CATALOG ON REQUEST 


AIR CONTROL VALVES, Cat. 100-4 « AIR CHUCKS, Cat. 70-1 » AIR CYLINDERS, Cat. 100-1 + AIR-DRAULIC CYLINDERS, Cat. 100-3 
AIR and HYDRAULIC PRESSES, Cat. 51 » COLLET GRIP TUBE FITTINGS, Cat. 200-5 * HYDRAULIC CONTROL VALVES, Cat. 200-4 
HYDRAULIC CYLINDERS, Cats. 200-2; 200-3 » HYDRAULIC POWER UNITS, Cat. 200-1 * SURE-FLOW COOLANT PUMPS, Cat. 62 


meme” 


LOGANSPORT MACHINE CO., INC., 81] CENTER AVE., LOGANSPORT, IND. 
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FLEXLOC AT WORK 


Lm 


Witin 


MORE AND MORE FLEXLOC LOCKNUTS are being used 
where assemblies must be held together. This electric chain saw is a good example 
of an application for which FLEXxLocs are well suited. 


A Fiextoc Self-Locking Nut is used here to hold the driver gear in place. Even 
high-speed cutting, extreme vibration, and rough handling do not loosen the 
FLeEXLoc locknut. These one-piece, all-metal locknuts are available in a full range 
of sizes. Standard FLEXLocs are stocked by authorized industrial distributors in 
sizes from #4 to 2”. Write for Bulletin 866 and samples. STANDARD PRESSED 


Steet Co., Jenkintown 18, Pa. 


DO you KNOW ? Standard FLexLtocs smooth off rough bolt threads. 


The locking threads on all-metal FLExLocs are not chewed up when used on rough bolts. 
Standard FLextocs lock securely on bolts varying in diameter tolerances. The all-metal, 
resilient locking sections of the nut accommodate themselves to the diameter tolerances. 
Standard FLEXxLocs are one piece, all metal. They are not affected by temperatures to 
550°F. Nuts lacking these features have a more restricted temperature range. 

Standard FLex.ocs lock securely—stopped or seated—when 1% threads of a standard bolt 
are past the top of the nut. 

Standard FLex.ocs are not affected by moisture, oil, dirt or grit. They lock efficiently under 
all conditions, regardless of the vibration encountered. 
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LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
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~ 125: 
with Linear 
PRECISION MOLDED PARTS 





Is YOUR PRODUCT'S performance limited by a thermal barrier 
because some important molded rubber component 


“can't take it’? Then it will pay you to look to LINEAR. 


LINEAR precision molded parts are not only overcoming heat and 
cold barriers from 500° F. to —125° F., but solve design 
problems imposed by moisture, abrasion and corrosion. 

LINEAR'S research and testing programs for natural and synthetic 
rubbers, fluorethylene polymers and silicones are helping 


engineers in virtually every field of industry. 


When you need “O” Rings, Boots, Diaphragms or odd shaped parts, 
precision molded with exact uniformity, compounded to meet severe 


thermal specifications, always consult LINEAR in the design stage. 


PERFECTLY ENGINEERED PACKINGS 
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rm ‘ 





Ma 


LINEAR, Inc., STATE ROAD & LEVICK PHILA. 35, PA 
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FASTENER ERIEFS. 


Pine 


BURODSALL & WARD BOLT AND NUT COMPANY 








Technical-ities 
By John S. Davey 


The Proper Loading 
of Bolts 


The pre-load, or residual ten- 
sion, in a tightened bolt means 
more to assembly strength 
than the actual strength of the 
bolt itself. 

In a joint, a bolt torqued to 
its proper load level resists a 
maximum amount of external 
load without loosening. De- 
signers can take advantage of 
this fact and assure better re- 
sults, and at the same time, cut 
costs. 

For example: One designer 
calculated that truck frames 
needed high strength bolts at 
least %” in diameter. So he 
used 5g”. But on the assembly 
line, these were being torqued 
to 100 ft.-lbs. whereas they 
needed at least 200 ft.-lbs. for 
proper residual tension, The 
%"’ bolt at 100 ft.-lbs. would 
actually have given the strong- 
er assembly and at less cost. 

In another case, the bucket 
on earth moving equipment 
was always coming loose. The 
design engineer kept increasing 
the size of the bolt up to 1% 
but to no avail. The impact 
wrench used was supplying far 
too little torque for this size. 
We suggested a return to the 
original 4%” bolt used, set up to 
350 ft.-lbs. torque. It solved the 
problem, 

In short, the more you stress 
a bolt within its elastic limit, 
the greater its ability to stay 
tight and make a strong as- 
sembly. 
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Symmetrical flow lines 


assure strong bolt heads 





Photo of perfect cold worked 
blank after first upset. 





Effect of improper forming 
is a poor head like this. 


Ix THE manufacture of bolts and cap 
screws, the first upset of metal is a vital 
one. It determines the flow lines in the 
bulb which will form the head. A sym- 
metrical flow assures no laps and, there- 
fore, no weak spots or cracks in the final 
upset of the head. 


MACHINE OPERATOR’S SKILL VITAL 
The upper photo shows a longitudinal 
section of a blank after the first upset 
and on its way to becoming an RB&W 
standard bolt. Note the even distribution 
of flow lines. This bulb will become a 
perfect head. 


The lower photo shows what can hap- 
pen with poor tools, inexperienced oper- 
ators or without precision setup of the 
cold headers. Note how pronounced is the 
unbalanced flow pattern which resulted 
from a bulb with just a minute defect. 


DEPENDABLE FASTENERS 


Cap screws and bolts also get a bright 
smooth finish from the right kind of cold 
forming. But above all, they offer the 
designer low cost fasteners with sound 
internal structure. Standard RB&W fas- 
teners can be loaded to their proper level 
—become a strong point in any assembly. 

For help on your fastener problem, con- 
tact Russell, Burdsall & Ward Bolt and Nut 
Company. Plants at: Port Chester, N. Y; 
Coraopolis, Pa.; Rock Falls, Ill.; Los Ange- 
les, Calif. Additional offices at: Ardmore 
(Phila.), Pa.; Pittsburgh; Detroit; Chicago; 
Dallas; San Francisco. 





The Only Screw That Stays Tight 















The continual heating and cooling caused 
loosening of handle screws on the flat irons 
of one manufacturer. Every type tried failed 
to stay tight until RB&W’s unique Spin-Lock 
tapping screws were used. This solved the 
problem. Their hardened teeth lock into the 
surface, require more torque to loosen than 
to tighten. One piece fasteners, they speed 
assembly time. 
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to their respective phase detectors. 


ELECTRONICALLY 
CONTROLLED 


ic 
power 


FOR’ AUTOMATION 


When Champlain Company, Inc., developed 
their amazing ,REGISTRON for automatic 
color register control on rotary presses, they 
needed a fluid motor that was precise. After 
exhaustive testing of many types, only Eastern 
Fluid Motors met their high standard for per- 
formance. 

Eastern Fluid Motors are lighter, more com- 
pact, and give rapid response because small 
components give low inertia loads. They quickly 
transform electronic signals into smooth flow- 
ing, precise hydraulic power. 

Registrons are installed on high-speed rotary 
presses that simultaneously print as many as 
eight colors on a web of paper that travels at 
speeds up to 1500 feet per minute. Each color 
must be perfectly registered to tolerance of 
.0025” or printing appears fuzzy. The Cham- 
plain Registron inspects the moving web and 
the rotating printing cylinder, predicts the oc- 
currence and direction of an off-register condi- 
tion, and starts and completes a correction 
quickly. 

Eastern is proud to have a part in Cham- 
plain’s Registron which has developed auto- 
— in answer to printing’s toughest pro- 

em. 


Close up of a phase detector with Eastern 
Fluid Motor atop it. The fluid motor supplies 
instant power to move the printing cylinder 
and correct off-registration within a tolerance 
of .0025”, 





Rear view of 8-color, 36” rotogravure press showing individual Registron control units cable-connected 
A second cable carries impulses to the units from each web scanner. 


















HYDRAULIC PUMPS FLUID MOTORS AIRCRAFT-TYPE PUMPS 
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If your application calls for precision hydraulic 


equipment that performs within strict 
tolerances, Eastern equipment may provide 
your best answer. For helpful operating data 
on fluid motors, hydraulic pumps, and 


aircraft-type pumps, request catalog series 33. 









INDUSTRIES, INC. 


100 SKIFF ST., HAMDEN 14, CONN. 







NEW G-E SIZE 4 STARTER 


Plastic case 








Solventiess 
varnish 


Layer-wound Formex* wire 





STRONGBOX MAGNET COIL is enclosed in a tough 
molded plastic case. Coil has firmly anchored terminals 
and is protected against dirt, oil and moisture. 





NEW SIZE 4 STARTER is designed for full-voltage starting of squirrel- SPECIAL ALLOY CONTACTS give long weld-free life. 
cage motors. Bi-metallic overload relays may be easily changed from Arcs are quickly extinguished by new blow-out design 
manual to automatic reset without removing from case. of contacts and cooling action of grids. 


CHOOSE FROM THE COMPLETE LINE 





THOUSANDS OF STARTERS are available. They include: combination, reversing, PUSH BUTTONS are furnished for standard, 
multispeed, and manual and magnetic starters for full- or reduced-voltage starting. heavy-duty, or oiltight applications. Sta- 
Starters are available in all popular NEMA and special enclosures. tions come in all NEMA enclosures. 











FOR 25- TO 100-HP MOTORS 


Stationary magnet Strongbox coil NeW magnetic Starter for squirrel-cage motors 

























General Electric now adds a new, compact, NEMA Size 4 
starter to its complete line of magnetic starters. The new 
starter offers many customer-proved features of size 0 to 
3 G-E magnetic starters, such as the strongbox coil and the 
permanent air gap. 


3 INSTALLED FROM THE FRONT, the new starter has 3-point 

on 5 mounting, and is completely accessible from the front when 
: le —a\ a mounted. Right up in front are the solderless, pressure- 
= Permanent airgap § Movable magnet type terminals for easy wiring. Also, 3 electrical interlocks, 


“7 


wie (non-magnetic wafer) in any combination, can be installed from the front without 

= PERMANENT AIR GAP, away from striking surfaces, removing the arc chute or movable-contact assembly. A 
u ’ [a3 4 4 ” . . . . . . 

ial can’t wear down and cause starter to “stick-in. vertical or horizontal mechanical interlock is also available 


Magnet design prevents contact chatter. for reversing and multispeed controllers. 

MAINTENANCE IS EASY, and a screwdriver is the only tool 
required. Contacts are readily changed, and both coil and 
contacts are removable from the front without disturbing 
power wiring. 

FOR MORE INFORMATION, contact your nearest G-E 
Apparatus Sales Office or Distributor, or mail in the coupon 
below. Ask for Bulletin GEA-6322. 


*Reg. Trade-mark General Electric ¢ 





os 


Progress ls Our Most Important Product 


u GENERAL @@ ELECTRIC 


FRONT WIRED AND MOUNTED, new starter has solder- 
less, pressure-type terminals for wires from AWG No. 6 
to 250,000 c.m. 3-point front mounting is easy. 








life. 
sign 





OF G-E CONTROL DEVICES 






















FREE NEW 


CATALOG 
of G-E General 
Purpose Controls. 





Advertising and Sales Promotion Sect, G 734-2 
General Purpose Control Department 

General Electric Company 

Bloomington, Illinois 

Please send a free copy of: 

O) GEC-1260A New Control Catalog 

[) GEA-6322 New Size 4 Starter 

C) For reference () For immediate project 







UMIT SWITCHES AND SOLENOIDS include G.E.’s LINE OF SWITCHES include pressure, Neme._._... 

lever and cam type limit switches, and the vacuum, float, plugging and anti-plug- Title __........ 

new strongbox solenoid. ging, pilot and reversing switches. Company sreveresesecasnnenenenenenenanses 
Address ibeilbathtounme ioc ee A SOT 
ES 


All of the world’s “biggest” tractors depend on 
MECHANICS Roller Bearing UNIVERSAL 
JOINTS to compensate for heavy-duty shocks and 
strains — severe enough to twist tractor frames. 
MECHANICS key-drive strength, flexibility and 
balance are unanimously specified by the largest 
tractor manufacturers to keep huge capacity ma- 
chines operating long hours, day-after-day. They 


The Cat D9 Tractor, shown below, sixth machine 
in Caterpillar's crawler line, is a 230-drawbar 
horsepower turbocharged tractor resulting from 10 
years of big tractor research and development. 


Thoroughly field tested during 1954, when Cater- 
pillar put ten D9Xs on various jobs from coast to 
coast. This 56,000-pound machine has many 
earthmoving, construction, logging and pipe Pm md 

applications. 


can't afford to permit large tractors and equipment 
to be kept idle by needless down-time. Let 
MECHANICS engineers help build reliability into 
your (200 to 50,000 foot pounds torque capacity) 


machines. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner ® 2032 Harrison Ave., Rockford, Ill, 


MECHANICS 


Roller Bearing, \i\ 














UNIVERSAL JOINTS 


For Cars + Trucks + Tractors + Farm Implements + Road Machinery «+ 


Aircraft +» Tanks + Busses and Industrial Equipment 
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KLOZURE* OIL SEALS 


protect the pitch bearings 
on Piasecki’s 
newest 

helicopters 











Qe 


In designing the pitch bearing assembly of the new H-21 
cargo and troop transport helicopter, Piasecki engineers 
needed a dependable oil seal which would protect the 
needle bearings in this assembly under the most severe 
flight conditions ...at temperatures ranging from 
— 65°F. to +160°F. 

After exhaustive tests, Piasecki engineers selected our 
finger spring Kiozure Model 53 with silicone sealing 
element and felt washer. This superior oil seal gave 
positive bearing protection under all operating condi- 
tions—dust and contaminants were sealed out, the lu- 
bricant was sealed in. 

Let us show you how Garlock Ktiozurgs can solve 
your sealing problems. There’s a proven Kiozure model 
for every bearing application. For complete information, 
contact the Garlock office nearest you or write for 
Krozure Catalog 10. 


THE GARLOCK PACKING COMPANY, PALMYRA, N.Y. 


Sales Otfices and Warehouses: Baltimore « Birmingham ¢ Boston ¢ Buffalo « Chicago 
Cincinnati ¢ Cleveland e Denver ¢ Detroit ¢ Houston ¢ Los Angeles « New Orleans ¢ New 
York City ¢ Palmyra (N.Y.) ¢ Philadelphia ¢ Pittsburgh ¢ Portland (Oregon) ¢ Salt Lake 
City « San Francisco e St. Louis « Seattle « Spokane ¢ Tulsa, 


in Caneda: The Garlock Packing Company of Canada Ltd., Toronto, Ont, 








KLOZURE Finger Spring Model 53 with 
silicone sealing element and felt washer. A R 


*Registered Trademark 





Users 


4 
’ 

























Complete rotor hub assembly for H-21 heli- Pitch housing assembly cut-away to Installation of Model 53 KLOZURE Oil 
copter showing 3 pitch housing assemblies. show pitch shaft and bearing assembly. Seal on the pitch shoft needle bearing. 
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New Milk Packaging Machine 





Fabricates, Sterilizes, Fills and Seals 


DIAMOND 


CONVEYOR CHAINS 


assure coordination of operations 
and outstanding dependability on 
EX-CELL-O’s Pure-Pak Machine 


@ The new Pure-Pak carton snaps open quickly 
forming a pitcher-like spout that makes pouring easy 
and prevents spilling. 

To make this carton, Ex-Cell-O developed com- 
pletely new machines. The Model Q is the quart, 
pint or half-pint machine that turns ont 75 cartons 
per minute. Handling that many cartons from fiat, 
uncoated stock to finished, filled cartons demands 
precise timing, positive conveying and the utmost 
dependability. 

Diamond Conveyor and Roller Chains can be the 
answer to your machinery and materials handiing 
problems. Many attachment plates are standard and 
in stock. Special attachments made from various 
metals can be made to order. Diamond Engineers are 


ready and able to help you now. 


Catalog 34 contains specifications 
and engineering data. 
Write for your copy today. 





DIAMOND CHAIN COMPANY, Inc. 
Where High Quality is Traditional 
Dept. 435, 402 Kentucky Avenue, Indi polis 7, indi 
Offices and Distributors in All Principal Cities 








Diamond Conveyor Chain with 
special lugs for handling as- 
sembled cartons. 


Coating unit conveyor chain consists of bent lug attach- 
ment plates and outboard rollers mounted both sides on 
extended pins. 


Below: Pure-Pak Model Q@ Machine 
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When you need 


LARGE— HEAVY 
and ACCURATE 





call ou 


STRUTHERS WELLS 





Twin Turbine Gear Wheel 

for Westinghouse Elec- 

tric Corporation ; The Gear Wheel and Bearing Plates illus- 
, , , trated typify Struthers Wells’ manufac- 

port pa 2 # aseh crime von turing versatility. 

hub made in our own forge The extensive facilities of three modern 

pleat. plants plus a century of experience are 


at your service. 
We welcome the opportunity of furnish- 
ing either the complete assembly or 











Column Bearing Plates any _ part that is beyond your 

for Loewy - Hydropress, re 

Incorporated, N.Y.C. Write for Weldments bulletin. 

# Welded of 3” and 5” thick 
) plate for @ 50,000 ton Hy- -— 10°3" 

designed and built for the a 

USAF Heavy Press Program : 

to be operated by Wyman- 

Gordon Company, Wor- Forty of these 

cester, Mass. 5 8900 Ib. bear. 

| ing plates 

i were supplied 
‘ for the 50,000 
: Die Forging 
; Press. Dimen- 
{ sions were 45“ 
; wide x 15” 
: high x 10’3” 
: long. 
. 


STRUTHERS WELLS CORPORATION 


Titusville, Pennsylvania 
Plants at Titusville, Pa. and Warren, Pa. 
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haiti New in, Conataict Volt 
UNIVERSAL JOINTS 


FOR DRIVE LINE APPLICATIONS 

















. 


Industry's demand for a compact, rugged, 
constant velocity universal joint is now 
being serviced with the smaller-than-ever 
Rzeppa. If you have need of a minimum 
weight joint that will produce an even a 
flow of power—a joint small enough to 
be suitable for machine drilling head 
applications—you can get it from 


Rzeppa. (O.D. as small as 244”.) 


Large Rzeppa Constant Velocity Drive 
Line Joints have proved especially 
capable on 4-wheel drive applications. 
Speed fluctuation problems in the driven 
shaft have been eliminated through the 
patented principle of true, constant rotat- 
ing motion. Precision instruments, too, 
are making use of the large Rzeppa Joint. 
Should you require a drive line joint 
large enough to be appropriate for air- 
craft dynamometer drive shaft applica- 
tion, look to Rzeppa. (O.D. as large as 


16”.) 


NEW APPLICATIONS 





High angle efficiency, ruggedness, high ca- 
pacity, and long life are among the reasons 
why Rzeppa Constant Velocity Joints are on TYPICAL DRIVE LINE 
the move. From the smallest to the largest APPLICATION: 

they are being used on the drive lines of: 
Jointed shaft for inde- 
Machine Tools pendently sprung rear 


Oil Field Equipment 
Testing Instruments 











. 
© Road Building Equipment Sone tec tndeetll an 
e Mining Equipment plications. Solid or tubu- 
@ Steel Mill Equipment lar shaft. 

. 

° 





For complete Rzeppa perf orm- 


? ance and engineering story— 
Covctant Velocity E-4 send for this catalog now. 


UNIVERSAL 
JOINTS 


The Gear Grinding Machine Company 
3937 Christopher © Detroit 11, Michigan 
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Tubular Speep CLips save 51% 
in time, 34% in cost, assembling 
Here’s how the General Electric Company’is keeping costs a 

and space requirements low on its G-E oiltight Indicating Lights. 
They use Tinnerman tubular-type SPEED CLips to assemble 
the resistor to its support. This one-piece, spring-steel fastener 
reduces assembly time, material costs, parts handling and 
inventory by eliminating a long bolt, centering washer, lock washer and nut. 
It also reduces the dimension across the resistor support and saves valuable 


space > » lights are used close to pushbutto r compo ’ 

space when the lig are u pushbuttons and other components We ny nay “onan 50% 
nde variotyv moa s ene ar-tune Sprr ‘ » one . in assembly of rotating TV- 

A wide variety of types and sizes of tubular-type SPEED CLIps are used cntumtin sine teat: 


on everything from toys to autos—on metal, plastic or wood. They snap into 
punched or molded holes by hand; are self-retained in stud-receiving position. 
Speep C ips are also ideal for blind attachments where only one side of an 
assembly is accessible. 

Possibly Tinnerman SPEED Nut brand fasteners can help you improve your 
present fastening methods. See your Tinnerman representative soon and write 
for your copy of “Sprep Nut Savings Stories”. 





**J"’ and ‘“‘U’’ type Speep Nuts 
TINNERMAN PRODUCTS, INC. « BOX 6688, DEPT. 12, CLEVELAND 1, OHIO “. gain 50% vee enbiy saving 
Canada: Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain: Simmonds Aero- on jet-convector heater.” 
cessories, Limited, Treforest. Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH ‘‘MECANO"”’, Lemgo-i-Lippe. 


TINNERMAN 


FASTEST THING 


E 
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MODERN 
INDUSTRY 
MOVES 
WITH 
HYDRAULIC 
POWER 


SURFACING br ~ Sey 


HAULING 


— ee ete wy. - 
S EXCAVATING Ee 


—_— = ata 
are | 


- 


> 7 sgt 
-. BULLDOZING;: 


HYDRAULIC HOSE ASSEMBLIES 


EASTMAN — first in the field of 
Hydraulic Hose Assemblies—has had the 
privilege of pioneering in many original 
applications of hydraulic power — on 
equipment made by many of America’s 
leading manufacturers—as shown in 
action in the industries, above. 


Modern industry not only moves hy- 
draulically, but with increased efficiency 
and economy—with improved produc- 
tion and performance...the kind of 
performance that improves your com- 
petitive position in your field. 





If you have a power transmission 
problem, consult with Eastman Engi- 
neers. For improved performance due to 
many original exclusive Eastman designs 
...for quality of material and work- 
manship—always specify Eastman Hy- 
draulic Hose Assemblies. 


MANUFACTURING COMPANY 
Dept. MD-8, Manitowoc, Wis. 
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DESIGN ENGINEER 



















































Designing a better “mouse-trap”—or a loco- 
motive—is fundamentally a mental process, 
the ability to think creatively. This is 

the basis of all successful design engineering. 


be 


¢ Here, at Morganite, we deliberately let our 
imaginations soar, then bring them back 





to earth again with sound judgment and 
J thorough analysis. Following this practice we 





4 have uncovered many practical uses for 
carbon-graphite, aiding in the design of highly 
efficient, economical industrial equip- 

ment and household appliances. 


Carbon-graphite is an inert material 
resistant to most acids, unaffected by 
changing temperatures. It is light in weight 
and will retain it's strength and hardness 
under extreme temperature conditions. 

It is self-lubricating, an excellent material 
for bearings, seals, valves, piston rings, 
pump vanes and a host of other parts. 


We will welcome an opportunity to work with 
you. Perhaps together we can solve 

the “unsolvable.” Simply write us, stating 
your problem. Our technical staff will 

take it from there. 





/NCORPORATEO 


INCORPORATED * 3302-3320 48TH AVENUE * LONG ISLAND CITY 1, NEW YORK 





MORGANITE 
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This Steel keeps these outdoor phone 





REPUBLIC STEEL CORPORATION 
3130 East 45th Street - Cleveland 27, Ohio 


a 

| 
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i 

| 
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i 
Please send me more information on: ; 
(_] Republic Electro Paintlok i 
[_] Republic Stainless Steel 1 
[-] Republic Titanium i 
(_] Republic Mechanical Tubing i 
i 

i 
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| 

af 
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Company 





Address_— 
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Republic Electro Paintlok 


Year-round weather is mighty rough on outdoor 
phone booths. To make them practical from a main- 
tenance standpoint, as well as continually attractive, a 
durable, long-lasting finish is a must. 

That’s why the Sherron Metallic Corporation of 
Brooklyn, New York, chose Republic Electro Paintlok 
for its popular all-metal outdoor booths. 


Electro Paintlok is the zinc-plated steel sheet that is 
chemically treated to take paints, lacquers, synthetic 
enamels—and hold them in a tight grip for years, even 
under hard service and severe exposure. 


Furthermore, only minimum maintenance is required. 
Should the painted surface become scratched, the tight 
zinc coating protects against underfiim corrosion and 


REPUBLIC 
Worlds Whdesl Ripe of Slvdard, 
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hooths color-bright 


provides lasting paint adherence 





creeping rust that would eventually cause trouble. 


Republic Electro Paintlok is easy to fabricate, too. 
The well-bonded zinc coating will not fracture during 
fabricating, will not crack, peel or flake when punched 
or sheared. 


The entire finishing operation is speeded because 
Electro Paintlok requires no special cleaning. A water- 
soluble cleaner will quickly remove fingermarks and 
warehouse dirt. And since surfaces are pre-conditioned, 
no pre-etching is required. 


If you want your painted or enameled steel products 
to look better longer, get the complete facts on 
Republic Electro Paintlok. Send coupon for Republic 
Book 525. 


STEEL 
Sthels ancl, SO odie 
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ENDURO STAINLESS STEEL DOES MANY JOBS EFFICIENTLY AND ECO- 
NOMICALLY. Here ENDURO, produced at Republic's Alloy Division, is 
used in a bellows that goes between a jet engine and exhaust tubes 
because of its heat-resistance and ability to expand and contract uni- 
formly. There are other advantages—such as increased structural 
strength without added weight. Corrosion-resistance. High physical 
and chemical properties. Republic metallurgists will help you use 
ENDURO to best advantage. 





TITANIUM PARTS CAN BE MACHINED like parts made from many other 
metals. This part is being hogged out of a titanium forging at 
Cleveland Pneumatic Tool Co. It will then be turned, drilled, 
reamed, ground, tapped, and threaded. Republic metallurgists 
recommend metals without prejudice. They will tell you whether 
titanium can be adapted to your product—will help you use it to 
advantage. Republic produces titanium and titanium alloys in hot 
and cold rolled bars, sheets, plates and billets at its Alloy Division. 





IF YOUR PRODUCT INCLUDES TUBULAR PARTS, you can save an invest- 
ment in new equipment by letting Republic produce them. Its Steel 
and Tubes Division has complete facilities for handling all kinds of 
tough fabricating jobs—like bending, broaching, coiling, configuring, 
expanding, flattening, grooving, notching, upsetting, tapering—to 
name just a few. For precision on a production basis—that will lower 
your fabricating costs—coll Republic. Send coupon, 
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| \ 
NEWS OF A REVOLUTION 


ee ORAS 


PRO ATA, \ 


Enameling iron, with 1 coat Enameling iron, with con- 
of porcelain enamel over’ ventional 2-coat system of 
Parker Pre-Namel 410, was ——— enamel, fractured 

dly when twisted only 70°. 
(Twisted less than its elastic 
limit, metal returned to its 


twisted 255° before enamel 
fractured. 


original shape). 


that’s about to happen! 


Porcelain enameling on steel has always been a 
preferred finish. However, its.use has been limited 
by cost and by difficulties in the processing. 

Now, a big change is about to take place. It is 
coming about through a cooperative effort that 
we feel should be acknowledged. 

First, Parker Rust Proof Company’s research 
discovered and developed a surface treatment for 
steel which permits the application of the porce- 
lain enamel finish coat directly to ferrous metals, 
reduces cost, improves quality and eliminates 
many production difficulties in porcelain enamel- 
ing. For production evaluation, Frigidaire Di- 
vision of General Motors and Pemco Corporation 


entered the effort with pilot runs and produc- 
tion tests. 

The new treatment, making use of Parker Pre- 
Namel 410, has been shown to simplify porcelain 
enameling, achieve high quality uniform results, 
reduce use of frit, produce a more durable finish. 
Savings of from 1 to 3 cents per square foot of 
enameling surface are indicated. 

We gratefully acknowledge the help we’ve had 
from Frigidaire and Pemco. Here is another 
instance of companies in diverse lines cooperating 
in a development program today which should 
benefit hundreds of manufacturers and millions 
of their customers in the future. 


*Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel—Reg. U.S. Pat. Off. 


Since 1915—Leader in the Field 


BONDERITE and BONDERLUBE 
aids in cold forming 
of metals 


PARCO COMPOUND 
rust resistant 


RUST PROOF COMPANY 


2193 E. Milwaukee, Detroit 11, Michigan 


TROPICAL 
heavy duty maintenance 
paints since 1883 


PARCO LUBRITE 
wear resistant for friction 
surfaces 
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TP. Leics 
FA BAAN | T OS) HIGH CURRENT 
ROTARY TAP SWITCHES 


For your AC power-switching requirements in the 10 to 100 amp 
range, Ohmite Tap Switches are the finest units available. They 
are load-break, non-shorting, single-pole switches of unusually 
compact design. 

Numerous design and construction features provide ruggedness ek | 
and dependability. Silver-to-silver contacts eliminate contact sta vag 5 | 
maintenance. The rotor contact is self-cleaning. The switch shaft is 
electrically “dead”—insulated by a strong ceramic hub. 
Furthermore, the positive cam-and-roller mechanism for “slow- 
break, quick-make” action greatly increases contact life. 





Ohmite Tap Switches are available with 2 to 12 taps in the aes ° | 
single pole, non-shorting type. Two or three switches can be oN 
grouped in tandem to form multi-pole assemblies. They are also on 
available in open-type models for both shorting and non-shorting 
applications. e 


Write on Company Letterhead for Catalog 
and Engineering Manual No. 40 





OHMITE MANUFACTURING COMPANY 
3618 Howard Street, Skokie, Illinois (Suburb of Chicago) 
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Compressed Air Clutch 


operated by bases 


PDP OP OLD LGD LD OL LG A OM OMG OG 


On the Joy Champion Blast Hole Drill, there is a compressed air 
operated clutch which is used for tramming a machine with special 
wide crawler treads used on the soft ground in strip mines opera- 
tions. A heavy duty, self-aligning HEIM Rod End transmits the 


motion through the linkage operating this clutch. 


Why Use HEIM? 

When power or motion must be transmitted at odd or varying angles, 
some form of universal joint must be used. Heim Rod Ends, with 
their single Unibal principle, reduce friction, correct misalignment, 
carry maximum radial and thrust loads, and cost less than specially 


made connections. 


Whether your product perches on the brink of a 
strip mine or is one of the thousands of contem- 
porary tools and machines, you probably have a 
place where a Heim Rod End can save you money 
or deliver smoother, longer-lasting service. You 


should at least have the new Heim catalog at hand. 


THE HEIM COMPANY 3 
ee Te ee 
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new, 


un ique 


Timing Rotorseal gives... 


ta <j aes ws ee 


better, safer press operation 


* Improved operation and safety are but two of the visit the Fawick Airflex Booth 215 at the Metalworking 
many advantages the new Fawick Airflex Timing Machinery and Equipment Exposition at the Chicago 
Rotorseal can give your presses and machine tool equip- Coliseum, September 6-17. 
ment. By combining functions of a rotary air-seal and 
cycle-timer into a single unit, FAwICK has produced a com- FAWICK AIRFLEX DIVISION 
pact device which provides efficient control of air pressure FAWICK CORPORATION 
to clutch and brake at a pre-set interval. Hazardous open 9919 CLINTON ROAD + CLEVELAND 11, OHIO 
cam limit switches, sprockets and timing chains are elimi- IN CANADA: FAWICK CANADA, LTD., TORONTO — MONTREAL 
nated—maintenance costs are reduced. 
Fawick Timing Rotorseals are available in individual 
units or as an integral part of the FAwick Standardized 
Press Application, a low-cost kit for converting O.B.I. and 
Straight-side presses from mechanical to pneumatic clutch 
and brake. 
Find out how the Fawick Timing Rotorseal can cut 
maintenance and improve the safety and performance of 
your presses. 
See the Timing Rotorseal and other Fawicx products in 
action at Press Manufacturers’ Booths in the Machine Tool 
Show in Chicago, September 6-17. You are also invited to 
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PRODUCTION 2-7 H¢ 1000 PER CENT 


Mechanized 
HELIARC 
Welding 


4 HELIARC HW -13 torch 
is being used to weld a 1/8-in,. 


aluminum radar cover. 





A West Coast aircraft plant is using mechanized HeELiaRc welding to join the com- 
ponents of aluminum sealing covers for radar units—the “Seeing Eyes” of the Armed 
Services. Welding time has been cut from one hour and 10 minutes to only six minutes 
and the plant now turns out eleven covers in the same time it had formerly taken to 
produce one. Because the HELIARC welds are shielded from contamination by an inert gas, 
such as argon, they require no flux and are free from porosity and oxide inclusion. This 
results in fewer rejections and a minimum of finishing. 

LinDE’s team of welding processes—HELIARC, sigma, and UNIONMELT welding—can 
help you cut production costs and increase quality. Whatever your welding problem— 
one of Linpe’s electric welding processes can do the job efficiently and economically. 


Call your local LivpE representative today for more information. 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [9g New York 17,N. Y. * 

Offices in Other Principal Cities 


In Canada: LINDE AIR PRODUCTS COMPANY 
Division of Union Carbide Canada Limited, Toronto 


Trade-Mark 


(formerly Dominion Oxygen Company) 





MHeliorc,’’ ‘*Unionmelt’’ and "' Linde" ore registered trade-marks of Union Carbide and Carbon Corporation. - 
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See for yourself why 


TIMKEN* forging steels give you 
uniform, high quality forgings 


OTE the uniform grain size in this photomicro- 

graph of Timken® forging steel. We examine 
every heat of Timken forging steel—spectrograph- 
ically to assure uniform grain size. As a result, you 
can be sure that forgings made from Timken forg- 
ing steels will give you uniformly high ductility and 
resistance to impact. 

Because your order of Timken forging steel is 
handled individually in our mill we are able to tar- 
get our conditioning procedure to your particular 
forging requirements. That minimizes your rejects. 


Every lot of Timken forging steel responds uni- 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 





formly to heat treatment because every lot has the 
same physical and chemical properties. For example, 
we rigidly control chemistry with the help of a 
direct-reading spectrometer which tells us the exact 
composition in 40 seconds . . . while the steel is 
still molten. 


To top it off, Timken steel forging bars save you 
steel because their good dimensional tolerances 
produce uniform weight multiples with a minimum 
of steel lost in flashings. Get all these results in your 
forgings. Specify Timken forging steels. The Timken 
Roller Bearing Company, Canton 6, Ohio. Cable 
address: ““TIMROSCO”. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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air motor 

flexibility 
helps create & 
new designs 


AIR MOTORS PROVIDE compact, safe, non- 
sparking power for continuous or intermittent 
service. Respond quickly. Will not burn out. 
Send now for full specifications. 





ble. Sizes up to one H.P. Bulletin No. 71. 


Sapper peaves 


PorTamt COmpnEssOes 


neue 


PAVING BREAKERS 





THE QUALITY LEADER IN COMPRESSORS PUMPS AND R8OCK DRILLS 
ror CONSTRUCTION MINING PETROLEUM AWD GENERAL IinDuSTAY 








Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (C da), Ltd., 
14 Curity Avenue, Toronto 16, Ontario 











AIMFEEORULS 











Gardner-Denver Geared and Non-Geared Air Motors — Five radial 
cylinders develop high torque. One way or reversible rotation. Sizes from 
2 to 16 H.P. Send for Bulletin AM-l for complete information on these 
famous air motors. 





Keller Tool Rotary Vane Air Motors — Compact Keller Tool Axial Piston Air Motors — High power to weight ratio. 
powerful — light weight. Heavy-duty construction. Infinitely variable speed in either direction. 42 to 234 H.P. Wide range of 
Numerous speed and torque ratios. One way or reversi- speeds and torques. Bulletin No. 70. 
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Design for... 
Heat and 
Corrosion 
Resistance with 


% /arpenter Stainless Tubing 


When hollow parts you’re designing are going to wind 
up in hot spots—and must also resist attacks of strong 
corrosives—that’s the time to “call for Carpenter” 
Stainless Tubing. 


Here’s a case in point. A manufacturer of gas-fired 
household incinerators puts long-life resistance to 
organic acids and scaling at temperatures of 1300- 


1600°F into the burner tubes by making them out of 


Carpenter Stainless Tubing. As a result, the part is 
guaranteed for many years of service life. Slotting, 
forming and other fabricating operations involved in 
making the parts are easily performed—production 
costs held down...and Carpenter quality and uni- 
formity make the difference. 


There are Carpenter analyses to combat every corrosion 
condition—defeat even the strongest corrodents—and 
remain scale-free at high temperatures. What’s more, 
you can be sure of getting the uniform properties, toler- 
ances, finish and quality you need for trouble-free fabri- 
cation when you specify Carpenter Stainless Tubing. 


It may pay you to discuss your product designs with 
your nearest Carpenter Tubing Representative or Dis- 
tributor. A NEW bulletin, “Fabricating and Working 
Data” is yours for the asking. 


The Carpenter Steel Company 
Alloy Tube Division, Union, N. J. 
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Stainless Tubing & Pipe 
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WRITE TODAY 
For These Publications 


1. SPECIAL STEELS FOR INDUSTRY 
. . . 16 pages of essential data on the proper 
selection and application of principal AL 
special alloy products: stainless, tool and 
pace steels and sintered carbides. 


2. PUBLICATION LIST . . . a complete 
listing of all AL publications, both technical 
and non-technical (over 100 in all), with a 
handy order form for your convenience. 


ADDRESS DEPT. MD-68 


They search so that you may find 
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The technician above, in the last-word Research Laboratory 
recently built near our Brackenridge, Pa., plant, is running an 
involved analytical test on apparatus of our own devising— 
developed because we wanted more accurate answers on special 
alloy steel problems than we could get in any other way. In all 
of the A-L plant laboratories, the hunt for alloy steels of improved 
properties and greater value is always at full speed, so that you 
can have the materials you need to cut your costs or improve 
the competitive position of your products. @ Whenever you're 
trying to take a step ahead in resisting corrosion, heat, wear or 
great stress, or in securing special electrical characteristics, call 
on us. Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


PIONEERING on the Horizons of Steel 


Allegheny Ludlum 


weo si43 6 


Stocks of Allegheny Stainless carried by all Ryerson Stee! warehouses 

















MACHINE DESIGN—August 1955 





es le 


cagao&gfnf ue 


oa oO 











DOW CORNING 


CORPORATION 


Silicone News 


FOR DESIGN ENGINEERS 




















SUNBEAM “FRYPAN”: CASE HISTORY OF AN ADVANCED 
DESIGN MADE PRACTICAL BY DOW CORNING SILICONES 


Ingenious design and resourceful use of 
materials is reflected in the Sunbeam Auto- 
matic Frypan, an attractive and original 
new household appliance, which combines 
the appeal of a built-in source of controlled 
heat with the convenience of easy, thorough 
washability. 

These ideal features were made practical 
through use of Dow Corning silicones. The 
completely enclosed lead and thermocouple 
wiring, for instance, is insulated with 
Silastic, the Dow Corning silicone rubber. 
Silicone-glass sleeving is also siipped over 
the wires to assure maximum dependabil- 


ity at operating temperatures in the range 
of 450 F. And the terminal block to which 
they are connected is a heat resistant sili- 
cone-glass laminate. 


Although the Frypan may be almost totally 
immersed in water, the electrical connec- 
tions at the base remain dry and easily 
accessible inside a terminal box sealed with 
molded Silastic. Extensive research and 
testing, including several thousand actual 
immersions, have proved that this gasket 
maintains a watertight seal even after pro- 
longed exposure to temperatures in the 
range of 450 F. No. 42 








Silastic Insulates, Protects 
Flexible Woven Heater Pad 


Proof of the effectiveness of Silastic* encap- 
sulation is found in the performance of this 
115-volt flexible heater woven and insulated 
by the Haddam Manufacturing Co., Had- 
dam, Connecticut, for a classified aircraft 
use. The combined thermal stability and 
conductivity of Silastic is so great that the 
heater will operate indefinitely at tempera- 
tures high enough to boil the water in 





Silicone Fluid Improves 
Dashpot Timing Device 


The nitrogen impact fishing jar developed 
by Houston Oil Field Materials, Inc., pre- 
sents a new approach to the problem of 
loosening tools jammed in the depths of 
oil wells. On impact, old style jars shake 
and strain derricks and pipe strings. The 
new Homco unit eliminates wear and tear 
on equipment by concentrating all its 208 
ton kick inside the jar attached to the 
jammed tool. 


Another valuable feature of the new Homco 
jar is regulated impact time. By means of a 
unique dashpot timing device containing 
Dow Corning 200 Fluid, the hammer blow 
can be delayed while the jar is moved into 
a new postition. By varying the quantity 
and viscosity of the silicone fluid, the im- 
pact time may be varied from a few seconds 
to half an hour. 


Dow Corning 200 Fluid was selected as the 
dashpot oil after tests proved it to be the 
most heat-stable fluid available. Organic 
oils thin out rapidly when subjected to well 
temperatures and to the heat generated by 
successive impact blows. But Dow Corning 
200 Fluid with its relatively flat viscosity- 
temperature slope, thins only slightly even 
after 10 to 15 hours’ continuous operation. 
This change is so slight that it is more than 


which it is totally submerged. No. 43 | compensated for by expansion of the metal 
*T.M. REG. U.S. PAT. OFF. parts and fittings. No. 44 
ATLANTA * CHICAGO «+ CLEVELAND * DALLAS * DETROIT ° 
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Canada: Dow Corning Silicones Ltd., Toronto; 


















Silicone products most widely used are indexed 
by type of application, in the 1955 Reference 
Guide to Dow Corning Silicone Products. A brief 
but comprehensive 8-page summary is given of 
the properties and applications. With increasing 
effort devoted to product improvement and cost 
reduction, such a reference guide to this remark- 
ably stable group of engineering materials be- 
comes increasingly important to design, produc- 
tion and maintenance engineers. No. 45 


“What's a Silicone?” is the title of a 32 page 
booklet which answers that often asked question 
in semi-technical terms. Indexed and illustrated, 
this booklet has earned an international repu- 
tation as the most interesting and informative 
description of silicones ever published. No. 46 


Design Edition /1 





DOW CORNING CORPORATION - Dept. 6808 


Midland, Michigan 


Please send me 


2 6-4 6 4 
NAME 








TITLE 
_SOMPANY 
STREET 








“CITY — — ae 











Great Britain: Midland Silicones Ltd., London; 


LOS ANGELES * NEW YORK * WASHINGTON, D. C. (Silver Spring, Md.) 


France: St. Gobain, Paris 
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with MADISON-KIPP 


zinc and aluminum die castings 


A MOST VITAL FACTOR in designing is to get the ‘quality look” at no cost 
increase Or even at a saving. 
In the Two Circuit Double Break Push Button Micro Hand Switch here 


illustrated, the first and lasting impression is high quality. The functional 


holes, bosses, ribs, unyielding strength, and inherent stability are plus factors. 


Please clip this ad as a reminder to contact us when you have die casting 


requ irements. 


MADISON-KIPP CORPORATION 


* 210 WAUBESA STREET * MADISON 10, WIS., U.S.A. 


AE 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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A Control Factor 
in Performance! 








RESEARCH + DESIGN * METALLURGY + PRECISION MANUFACTURING 


The finest performance in the world is built into American 

cars—with the help of precision-made sleeve bearings. They 

are asked to carry the thrust loads of pistons, endure extreme 

heat, protect the crankshaft and maintain internal lubrication. SINCE 1899 
Their dependability is assured under the most severe load 

and road operating conditions. We are specialists in quality 

bearings and bushings for engine, transmission and chassis 

applications, and a major supplier to the car-building industry. 

Federal-Mogul Corporation, Detroit 13, Michigan. 


FEDERAL-MOGUL 
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PARKER'S oars IMPORTANT PRODUCT: 
Proving That Die Casting Cuts 
Component Parts Costs 


. PARKER A sure way to cut component parts costs is to eliminate produc- 

SALES ENGINEERS tion operations. In the above part, note the involved coring and other 

CHICAGO 49, III. design elements . . . especially the precisely positioned laminated steel 

Ollie J. Berger Compony * 2059 Eost72 Steet = insert. This intricate part with the insert cast into place was produced 
CINCINNATI, Ohio . * : . 

William H. Broxtermon © 2174 Buck Street in one die casting operation by Parker. A good example of how Parker 

DETROIT 35, Mich. Die Casting produced component parts to exacting “specs” with a 


Hodgson-Geisler Co. ¢ 18917 James Couzens 
GIRARD, Penna. 


Se & Sena The cost and design advantages of Parker Die Castings may save 
KIRKWOOD 22, Mo. / i. : - I ill b ; h . hil 

Edword F.Higgins, Jr. © 102 West Adams Street | YOU Money On your component parts. It will be worth your while 
WILTON, Conn. to check. Just call the nearest Parker Sales Engineer listed here or 

Girar . Palmer « nm Hil . - . 

ee © eee write the factory direct. 

SYRACUSE, N. Y. 

J.C. Palmer « 712 State Tower Bidg. 


BELLEFONTE, Penna. ° ° 
Werren G. Olson © 420 Eost Linn Street Parker White Metal Company e 2153 McKinley Ave., Erie, Pc. 


minimum of operation, and, therefore, at lowest possible cost. 


ALUMINUM and ZINC 


PA R 4 E R sousatie nauk PARTS 
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You are spending too much time gettin} 
tool to and from an operation 


You are having trouble controlling ag 
tion under tension nw 
You need a more precise operation 
trol scrap 


You need hair trigger control of ¢ 
quantity and size fi 
You want to start and stop your pro 
line faster 


You would like to leave your product 
line virtually unattended hour after hour 


a 


You require re-acceleration of a motor td 
previous exact speed 


You want centralized control 


Your mechanical transmission parts 
wearing out or getting out of adjustment 


Or if you have other motor-drive prob 
our sales engineers are prepared to give ie, 
the benefit of our 50 years’ experience. * a st 
get in touch with your nearest Reliance dik il 

trict sales office, or write to Applied Engineer- 


ing Division, Reliance Electric & Engineering ees ; Be iy 
Co., 10/9 Ivanhoe Road, Cleveland 10, Ohio; git 
7 


Canadian Division, Welland, Ontario. 











L.1496 


RELIANCE cncinttaine co.* 
Builders of the Tool of Aitowittion 
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BARNES PUMPS ARE DESIGNED 
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Ages sg 70 


ye 


= 


ax 


EXCLUSIVE GEAR TOOTH STRUCTURE — offers excellent 
volumetric efficiency even with low viscosity fluids and over a 
wide temperature range. 

SPRING-LOADED SEAL —tight synthetic ring retains any oil 
getting past leak-back ports in bearings 

SELF-LUBRICATING — Self Priming-Fluid being pumped acts as 
a lubricant for all parts. 

BUILT-IN RELIEF VALVE — Simplifies piping—guards against 
excessive pressures — equalizes fluid pressure throughout. 

ONE SIZE— Over 15 different capacities—no bigger than a 
man's fist — range of gear face widths available to fit capacity 
demands. 

PORT, DRIVE SHAFT AND MOUNTING COMBINATIONS — 
to fit your exact needs. 

PRECISION TOOLED — special mass production machinery holds 
close limits uniformly. Close limits maintained regardless of tem- 
perature changes in fluid due to exact expansion and contraction 
of material used in both gears and housing. 


JOHN S. 


BARNES 


co RPORATIEON 
301 SOUTH WATER STREET © ROCKFORD, ILLINOIS 


BUILT-IN RELIEF VALVE snr 







grit 


HE Barnes Constant-Flo Rotary Gear Pump main- 

tains maximum efficiency with the help of a built- 
in relief valve, which guards against excessive pres- 
sures, and equalizes the fluid pressure over a wide 
range of speeds. It is built into the pump to simplify 
the piping, eliminate leakage and facilitate easy main- 
tenance. 


The valves are pre-set at the factory, for specifled 
pressure, under conditions duplicating those in which 
the pump will be used. 


© 1955 John S. Barnes Corporation, Rockford, IIlinois 





JOHN S. sate coarotammn 
301 South Water St., Rockford, ti! 


Please rush full ajiiahe on Barnes Hydrovlic Pumps. 





a 





Watch for the informative series of John $. Barnes Corporation ads appearing in this publication each month, 
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For You...“Right-Now” Help 
From an Emerson-Electric 
Motor-Drive Specialist 


What kind of motor-drive help do you 
need—now or later? If it has anything 
whatever to do with appliance motors, 
here’s your man—with a background 
of 65 years of specialized experience 
in power drives, he can give you val- 
uable on-the-spot help. 


An Emerson-Electric motor-drive spe- 
cialist will start at the beginning, or 
idea stage, of your problems—will stay 





For For Hermetic Motor 
Oil Burners Pumps Parts 


Emerson -Electric 


of St. Louls « Since 1890 


with it through every phase of develop- 
ment, test and application stages—will 
work closely with your engineering and 
management personnel on any product 
or sales improvement you have in mind. 


Call an Emerson-Electric motor-drive 
specialist...even if you have no 
immediate problem, he’ll be glad to 
confer with you. He may be able to 
make a suggestion you'll find valuable. 
No obligation, of course. 





Emerson-Electric supplies motors for 
appliances and equipment principally 
in these classifications. Oil Burner « 
Blowers * Unit Heaters * Water Circu- 
lators « Air Conditioning * Washers « 
Driers * lroners * Garbage Disposers « 
Refrigerators « Freezers »* Water 


Pumps « Air Compressors 


For 
Laundry Equipment Blowers 











Write THE EMERSON ELECTRIC MFG. CO., 
ST. LOUIS 21, MO., for bulletins listed below. 


(] M 4018-A Capacitor-Start [] M 4018-D Fan Duty 
[] M 4018-B Split-Phase 
[J] M 4018-C Integral 


[_] M 4018-G Blower 


_] M 4018-E Oil Burner 


[] M 4018-F Jet Pump 


re ee ee 


BRANCHES: New York7,N. Y., 11 Park Place « Chicago 23, Ill., 1623 S. Pulaski Road « Syracuse, N. Y., 209 Oakley Drive + Detroit 7, 
Mich., 1375 E. Jefferson Ave. « Los Angeles 42, Calif., 5415 York Blvd. « Davenport, Iowa, 617 Brady St. * Cincinnati 11, 


Ohio, 2917 Ratterman Ave. 
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Giant gear 
and rack 
Miniature motor. 
One of more than 
50 basic designs ees (3 
Manifolding 


Helicopter rotor 
drive unit 


press i 
. 
f High 
' speed 
pb 


Miniature precision 
differential unit 


Trawt winch 


Horizontal stabilizer actuator 
unit. AC and DC power 
providing three speeds for 
anual, auto pilot and 
coarse control 
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look to 
WESTERN 


GEAR fo: 


custom engineering 


specialized machinery 
for every purpose 


complete line of electro - 
mechanical catalog products 


gears of all types and sizes 








Address Executive Offices, Western Gear, P.O. Box 182, Lynwood, California 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON... REPRESENTATIVES IN PRINCIPAL CITIES 


Torq-Master, used with 
torque converters 

and fluid couplings in 
the lumber industry 















Right angie 
vertical pump drive 












Centrifugal 
r, 

one of many 
design sizes 





Sea-Master 
marine gear 





Aircraft cable 

drum type 

hoist, hydraulic, 
pneumatic or electric 
drive 





Rotary actuator powered by 
both hydraulic and electric 
motors. One of hundreds 

of basic designs 


“The difference is reliability” « Since 1888 








PACIFIC-WESTERN PRODUCTS | Streit JAaewteiee? 













DC needle bearings give high-capacity 
performance in minimum space 


Unique construction— accurately 
drawn, surface-hardened shell re- 
tains rollers and serves as outer 
Taceway. 


Full complement of small diameter 
rollers—precision-ground and 
through-hardened—assures top 
capacity by distributing load over 
large number of contacts. 


Turned-in lips of the case-hardened 
outer shell keep dirt and grit out, 
lubricants in—while retaining trun- 
nion ends of rollers. All wear sur- 
faces of outer race are case-hardened. 


No inner race required on surface- 
hardened shafts—reduces space re- 
quirements, lowers unit costs. 


District offices and distributors in principal cities of United States and Canada 








Simple assembly—arbor press 
seats bearing in round housing bore. 
No collars, shoulders or retaining 
rings needed. 





Closed end type DC Needle Bear- 
ings are available for stub shaft 
applications. The closed end pro- 
vides a perfect seal at no extra cost. 





Needle Bearings are made in a Precision Series for most 
applications and an Extra Precision Series where low radial 
play and minimurn eccentricity are required. Easy lubri- 
cation through optional hole in shell or through hole in 
shaft assures long service life. Bearings can be pre-packed 
with suitable grease for those applications requiring grease 
lubrication. 

See our new Needle Bearing Catalog in the 1955 Sweet's 
Product Design File—or write direct for Catalog No. 55. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 





TORRINGTON ///£7/ BEARINGS 


Spherical Roller @ Tapered Roller 







e Cylindrical Roller e@ Ball e@ Weedle Rollers 
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Spherical roller bear- 
ing withstonds mis- 


t; does not ra- 
quire adjustment. 


Husky, over-size shoft 
assures minimum.de- 
flection and low stress, 


Machined face gives 
more positive gusset 
plate support. 


For clutch adjustment, 


simply depress pin and 
turn adjusting ring. 


A new Power Take-Off for higher-speed, 
higher-horsepower engines 


Here is the all-new Twin Disc Model 
SP-318 heavy-duty Friction Power 
Take-Off—designed and engineered 
especially to meet the extra require- 
ments of the new engines in the 350 
to 375 hp range, operating up to 
1800 rpm. 

Extremely compact for its capacity, 
the new Twin Disc Power Take-Off 
is provided with an S.A.E. #0 fly- 
wheel housing. With triple driving 
plate construction, it assures ample 
friction surfaces to withstand high 
horsepower loads. And with solid 
driving plates, the new PTO effec- 
tively permits higher safe permissible 
speeds. 

The pilot bearing of the new Power 
Take-Off is composed of a single row 
of balls, operating in bearing races of 
MACHINE DESIGN—August 1955 


double-row width . . . providing im- 
proved accommodation of minor mis- 
alignment inherent in installations of 
this nature. Pilot bearings of this type 
provide additional space for lubri- 
cant, which is more effectively re- 
tained by the double grease shield 
construction. Although this construc- 
tion is usually referred to as “sealed 
for life,” the clutch shaft is drilled to 
provide for relubrication of the pilot 
bearing in the usual manner. 

Another outstanding feature of the 
new Twin Disc Power Take-Off is 
the use of a spherical bearing which 
does not require adjustment. With its 


inherent ability to permit angularity, 


the spherical bearing is more resistant 
to overload and destructive forces re- 
sulting from heavy side loads. 


For complete information on the 
new Twin Disc SP-318 Friction 
Power Take-Off (and the SP-314, a 
smaller model of the same new de- 
sign, for engines in the 225 hp range 
operating at 2200 rpm), write to the 
Twin Disc Clutch Company, Racine, 
Wisconsin. 


Twili DISC 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 
249 
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Chiksan swivel joints in landing gear, 
braking and hydraulic control systems 
on lLockheed's Super-Constellation. 


Chiksan high-pressure swivel joints pro- 
vide complete flexibility and safety in 
steam lines on platen presses. 


Most hose reel manufacturers employ 
Chiksan swivels for pressure and vacuum 
tight connections with low torque. 


Colorado School of Mines turned to 
Chiksan swivel joints for air and hydrav- 
lic lines on shale mining equipment. 


CHIKSAN COMPANY ° 


Well Equipment Mfg. Corp. (Division 


BREA, CALIFORNIA ° 


Houston 1, Texas * Chiksan Export Company (Subsidiary 


CHIKSAN OFFERS 

















UNLIMITED FLEXIBILITY 


FOR ORIGINAL EQUIPMENT 


Chiksan swivel joints and assemblies pro- 
vide unlimited flexibility in small space. 
These revolutionary joints turn with full 
360° rotation in 1, 2, and 3 planes han- 
dling air, hydraulics, fuels, oils, water and 
other fluids. 

There are over 1,000 different types, 
styles and sizes for pressures and services 
from 28” vacuum to 15,000 psi and for 
temperature ranges from minus 75° F. to 
a plus 500° F. Packing materials have 
been designed for each specific service. 

Wherever unlimited flexibility is 
required in your research, design and 
engineering of new equipment for modern 
industry—CHIKSAN will help you find 
the solution. 


Write for Catalog G4, Dept. No. 168 


The Flow of 
Enterprise Felier an 


CHUSAN 


Chicago 3, Illinois 


Johnson Motors cut fivid losses 75% — 
setting-up time 75% with Chiksan joints 
on their 48 die-casting machines. 


Ermold automatic bottle unpacker uses 
Chikson hydraulic joints for flexibility 
and stamina in limited space. 


Chiksan high-pressure swivel joints are 
installed for dependability and safety 
in injection molding equipment. 


Chiksan swivel joints are used on the 
coolant lines on the 160” plate mill in 
U.S. Steel's Homestead Works. 


° Newark 2, New Jersey 


Brea, California * Newark 2, N. J 
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This Moyno P 


At an Eastern food processing plant, slices of No. 1 
potatoes up to 1 %-inch are pumped at 80 RPM, smaller 
diced No. 2 potatoes at 150 RPM. Mixers feed the salad 
into hoppers leading into the pump. A B-10 Moyno food 
pump moves the large slices gently through the pump 
and a 4-inch glass pipe into standard filling machines 
that fill pint, quart, and gallon jars. When the Moyno 
isn't pumping potato salad, it pumps other foods such 
as cooked cranberries, whole-kernel corn, pickle relish. 





umps Potato Salad With 


Slices Up To 14-inch... Without Crushing! 


The Moyno can pump potato salad 
and a lot of other materials without 
making mush out of them—because 
of the unique progressing cavity 
principle. 

Moynos have no valves and pis- 
tons, no vanes or other devices that 
cause churning and turbulence. The 
Moyno has a simple screw-like rotor 
turning within a double-threaded 
stator. This design creates cavities 
which progress smoothly toward the 
discharge end of the pump, carrying 
the material being handled. The 
material is not squeezed or churned. 


Pumps Practically Anything 
That’s why the Moyno successfully 
handles such hard-to-pump materials 
as non-pourable pastes, frits, plaster, 
highly volatile liquids, and materials 
containing large particles, such as 
potato salad, fruit, cherries, chow 
mein—even oysters! In fact, the 
Moyno handles practically anything 
that will pass through a pipe. 

Many Other Advantages 
Moynos pump many hard-to-pump 
materials with a minimum of abra- 
sion and wear. Many plants have 
adopted Moynos simply because they 
last so long. 

Moynos provide positive displace- 
ment. Moynos can pull up to 29 
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inches vacuum while discharging un- 
der pressure. Big Moynos deliver up 
to 500 gpm; can provide pressures 
up to 600 psi in the smaller frame 
sizes. They even get up to 1000 psi 
momentarily. 

The Moyno is reversible—it pumps 
equally efficiently in either direction. 

With the Moyno, accurately me- 
tered flows are obtainable by reg- 
ulating operating speed. 

Moynos are trouble-free. They are 
self priming ; won’t cavitate or vapor- 
lock. There’s just one moving part— 
no valves to stick, no pistons to gum 
up. Built for tough service. Easy to 
maintain. Moyno pumps are easy to 
take apart for cleaning. 


Write For 
Bulletin 


You may save a good 
deal of money or 
solve a tough prob- 
lem by finding out 
about this simple 
versatile pump 




















HOW IT WORKS 


Rotor is like a stretched-out corkscrew. It turns within a stator 
that has a double internal thread. Thus rotor and stator form 
closely fitted cavities. As the rotor turns, these cavities progress 
evenly toward the discharge end of the pump without closing up. 
That's why the Moyno easily handles materials without crushing, 
churning, or aerating; and why it can handle so many different 
things—solids in suspension, pastes, abrasives, highly volatile 
liquids, tars, soaps, caustics—even cement and plaster. 


FOR DESIGN ENGINEERS 


Moynos are available in small 
sizes and special designs for use 
in automatic washers, drink dis- 
pensers, sprayers, oil burners, 
machine tools, gasoline pumps, 
and a wide variety of other equip- 
ment. If you are designing ma- 
chinery, we'll work with you, in 
confidence, to integrate pump 
design with your problem. 








wwe iit: ROBBING ¢ MYERS, ie. 


SPRINGFIELD, OHIO © BRANTFORD, ONTARIO 


® FF I Feo 


Fractional and Desk, Window, and Hoists and Moyno opellair Industrial 
Integral HP Motors Household Fans Cranes Pumps Ventiiatng Equipment 
263 





Rc IM motor PARTS AT WORK 


A prominent passenger car manufacturer gets eleven times more 
chassis per gallon—reducing paint and production costs substan- 
tially—with the efficient, high-quality electrostatic paint spray 
process of the Ransburg Electro-Coating Corp., Indianapolis, 
Ind. Robbins & Myers polyphase motor parts are utilized to 
atomize the paint spray in an electrostatic field. The spray is at- 
tracted to the products, which are grounded through the hanger, 
producing a high degree of uniformity of finish. 


4 Rugged rotor and stator for a polyphase portable tool. The rotor 
consists of squirrel cage, embedded in laminated core with bars 
and end rings of copper, brazed or welded together. The stator 
has a high-grade silicon steel core with top-quality rag paper 
used to insulate the coil from the core. The finished winding is 
taped and thoroughly impregnated with high-grade synthetic 
resin base varnish to assure trouble-free operation with minimum 
danger of short circuits and grounds. 


ROBES MAWES ine. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 


@ # * as ® 


Fractional & Integral h.p. Household Electric & Hand Moyno Propellair Industrial 
Motors & Generators Fans Hoists & Cranes Pumps Ventilating Equipment 









How Hy-Loads can help you 


LICK LATERAL 
SHAFT EXPANSION! 









HY POTENUSE, the 
sage of the slide rule, 
invites you to visit— 


Booth 519, PRODUCTION 
ENGINEERING SHOW 


Navy Pier, Chicago 
September 6-16, 1955 


— 



























HY SAYS: 
YOUR Ever stumped by a spot where the shaft heats up 
and expands laterally—say in an electric motor? You 
COMPLETE LINE know what happens with laterally locked 
bearings—you get cramping, misalignment, 
Or trouble with a capital T! 
CYLINDRICAL But a HYATT Cylindrical Roller Bearing solves 
all those problems so simply! It allows the shaft to 
ROLLER float horizontally—‘‘free lateral,”’ we call it— 
and automatically compensates for expansion 
BEARINGS without changing the bearing centers. If you haven’t 


a HYATT catalog handy, better send for yours 
right now. It'll show you exactly which bearing 
to use where, and help you find the right 
answers to a lot of pesky bearing problems. 
Remember, you can’t go awry when you specify— 


W AA Of couse ccanincs 







STRAIGHT | BARREL |) TAPER /() 





HYATT BEARINGS DIVISION « GENERAL MOTORS CORPORATION ¢ HARRISON, NEW JERSEY 
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OU-FOG LUBRICATORS 


for Tools, Cylinders and other Air Equipment 


p 











3 OZ. OlL CAPACITY 1 QT. OL CAPACITY 











pipe size. Permanent 5 pipe sizes from '4" to 1’ 





metal oil reservoir. Model 


399LB-2 


incl. Replaceable, metal oil 





reservoir. Reversible. Series 
$406 

































's PT. OW CAPACITY 1's and 1'2" pipe sizes 


Permanent, metal oil reser 
voir. Series 406 


i 


2 GAL. OL CAPACITY 


and 3s" pipe sizes. Re 
placeable, transparent oil 
reservoir. Reversible. Series 


0-40 





2 QT. OlL CAPACITY 


5 pipe sizes from ‘2 to 
T'2" incl. Permanent, metal 


pipe size. Pormencat oil reservoir. Series 408 


metal oil reservoir. Model 


399.2 





5 pipe sizes from 's" to 1” 
incl. Replaceable, metal oil 
reservoir. Reversible. Series 
X400 and X402 


') PT. OI CAPACITY : 
1'4 and 1'9' 


Replaceable, metal oil res 


pipe sizes 
5 pipe sizes from 's" to 1 
incl. Replaceable, transpor ervoir. Series X406 
ent oil reservoir. Reversible 


Series O-41 and O-42 





5 GAL. OIL CAPACITY 


5 pipe sizes from '4" to 1” 
5 pipe sizes from 's" to 1 incl. Replaceable, metal oil 
reservoir. Reversible. Series 


Y400 and Y402. 


incl. Replaceable, metal oi! 
reservoir. Reversible. Series 


$O-41 and SO-42. 14" and 1%” pipe sizes 


Replaceable, metal oil res- 
ervoir. Series Y408. 

















.eethe most complete line of AIR 
FOR BETTER PERFORMANCE, LONGER LIFE, 


for Air Tools, Air Cylinders, other Air Equipment 


79 MODELS...3 OZ. TO 5 GAL. OIL CAPACITIES... 


MICRO-FOG LUBRICATORS 


for Tools, Cylinders and other 
Air Equipment 


‘3 PT. OIL CAPACITY 


'a” and 38” pipe sizes. Re- 
placeable, transparent oil 
reservoir. Series 30-40-L. 





'2 PT. OIL CAPACITY 


Constant Oil Level 
5 pipe sizes from '4" to 1” 
incl. Replaceable, transpar- 
ent oil reservoir. Series 


30-41-LC. 


Without Constant Oil Level 
5 pipe sizes from '4" to 1” 
incl. Replaceable, transpar- 
ent oil reservoir. Series 
30-41-L. 


1 QT. OL CAPACITY 


5 pipe sizes from ‘4 to 1" 
incl. Replaceable metal res- 
ervoir. Constant Oil Level 
Series 5$3406-LC. 


134 GAL. OIL CAPACITY 


5 pipe sizes from ‘4 to 1” 
incl. Replaceable, metal oil 
reservoir. Constant Oil 
Level. Series X3400-LC. 


4'2 GAL. Ol CAPACITY 


5 pipe sizes from '4"’ to 1” 
incl. Replaceable, metal oil 
reservoir Constant Oil 
Level. Series Y3400-LC. 


OVER 1,100,000 NORGREN LUBRICATORS PUT TO USE IN INDUSTRY 
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Superheaters of 300,000 kw Steam 
Generator. Safety blow-off valves, 
exhausting to atmosphere, have 
Penflex expansion joints. 





"“give-and-take”’ 
prevents blow-outs on blow-offs 


Penflex Galvanized Steel Interlocked Tubing 
(8” I.D.), flanged at both ends. Installed as ex- 
pansion joints on safety blow-off valves, they 
take up to 850 psi steam pressure at 900°F. 
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Power plant applications like this one can’t use less than Penflex Metal 
Tubing offers in flexibility, strength, and tightness. When safety valves 
go, expansion joints must hold. Penflex joints do. That's because they 
can give with the pressure and take it, too. 

Thermal expansion at 900°F. . . . pressures up to 850 psi. . . impact 
and pipe movement under these strains—all are safely handled by 
Penflex. Forty-two complete units in this big power plant are pro- 
tected from blow-outs by Penflex. 

There are hundreds of other applications in the steam and diesel 
power fields for Penflex Interlocked Tubing and Penflexweld High- 
pressure Tubing. Call in the Penflex engineer to help you on your own 
particular problems. In the meantime, write for ‘‘Flexineering,"’ your 
guide in buying and using Penflex Flexible Metal Tubing. There is no 
charge or obligation. 

Pennsylvania Flexible Metallic Tubing Company, Inc., 7239 Powers Lane, Phila. 42, Pa. 


Branch Sales Offices: Boston * New York * Chicago * Houston * Cleveland ¢ Los Angeles 
and Distributors in Principal Cities 


COMBINES FLEXIBILITY 
WITH DURABILITY 





end _ Y 
it’s our business 
to make stampings like these 


foryour business 


G. P:E 


meets your needs for large 
and medium size seamless 
stampings PLUS complete finishing 
and assembly facilities 
Shown here are just a few of the hundreds of different kinds 
of seamless drawn stampings we have manufactured for 
America’s foremost companies. We made them economically, 


we made them right, we made them on time. 


Our services do not end with stamping. We have complete 
facilities for finishing and assemblying, galvanizing, spray 
finishing, vitreous enameling, welding. If desired, we even 
package your products and ship to your customers! 


Over 1000 skilled people . . . 293 deep draw and stamping 
presses . . . 97 welding machines . . . backed by 75 years’ ex- 
perience .. . are at your beck and call. Get full details... now! 


Write for your copy of booklet—‘‘Science 
and Skill in Sheet Metals.” It illustrates 
many jobs produced for G. P. & F. customers 
. ++ gives complete data on our facilities. 
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10 Waldes Truarc rings speed assembly— 
Eliminate parts and machining in precision control 


Kahn Rotary Speed Control 

Kahn and Company, Inc., of Hartford, Conn., use a total of 10 
Waldes Truarc Retaining Rings in this new mechanical-electric 
translator for automatic control of rotary speed. Truarc rings 
act as positioners and retainers to eliminate parts, simplify 
operations, save labor, and speed assembly. 








1) 


Ve My: 
=i ed // 


& 


Rotor Installation. In the old way, ball bearing was retained 
by a threaded shoulder and threaded bearing cup retainer. 

New way, using two Truarc Rings (Series 5100 and 5000) elim- 
inates 4 threading operations, bearing shoulder and threaded 
bearing cup. Assembly is quicker and easier, two ounces lighter. 


Whatever you make, there’s a Waldes Truarc Retaining Ring 
designed to improve your product...to save you material, 
machining and labor costs. They’re quick and easy to assemble 
and disassemble, and they do a better job of holding parts 
together. Truarc rings are precision engineered and precision 
made, quality controlled from raw material to finished ring. 


36 functionally different types...as many as 97 different 
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RETAINING RINGS 
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For precision internal grooving and undercutting 
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Flyweight Assembly. Formerly, 2 holes had to be drilled in 
each of the 4 pivots, and 8 cotter pins were required. 

The new way, using 8 Truare E-Rings (Series 5133), replaces holes 
with grooves, reduces pivot size, leaves no projecting parts. Rings 
snap into place, speed assembly time by three minutes per unit. 





sizes within a type...5 metal specifications and 14 different 
finishes. Truarc rings are available from 90 stocking points 
throughout the U. S. A. and Canada. 

More than 30 engineering-minded factory representatives and 
700 field men are available to you on call. Send us your blue- 
prints today ...let our Truarc engineers help you solve design, 
assembly and production problems... without obligation. 


... Waldes Truarc Grooving Tool! 


Ce iicceeliicanediianmetianeditamnntinedtiannelinmedinasslieianet 


' * Waldes Kohinoor, inc., 47-16 Austel Place, L. 1. €/1, 4. ¥. 

















4 
| Please send the new supplement No. 1 which : 
brings Truarc Catalog RR 9-52 up to date. | 
(Please print) | 

Name. | 
Title ; l 
Company. 
Business Address. i 
City... Zone...-..--Sfate | 
a cee ah as ee cai es ei a a 





WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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Cutaway of Type ““H”’ Electro Clutch Assembly 


Performance Proved” 


I-T-E Electro Clutch is positive in 
action, applies torque fast and smoothly, 
never requires adjustment 


While the I-T-E Electro Clutch is new, it is not 
untried. Users invariably find that this dependable 
unit is positive in action, applies torque fast and 
smoothly, requires minimum maintenance. Exten- 
sive load and life tests have proved the advantages 


of the I-T-E Electro Clutch. More and more, 
machine tool manufacturers are standardizing on it. 

I-T-E Electro Clutch equipped machines can be 
programmed simply anddirectly from push buttons, 
limit switches or relays. I-T-E Electro Clutches are 
available in ratings from 3.2 to 45,000 ft. Ibs. 
running torque. 

Application engineering service is available with- 
out obligation. Write for illustrated bulletin. I-T-E 
Circuit Breaker Company, Transformer and Recti- 
fier Division, 19th & Hamilton Sts., Phila. 30, Pa. 


2K Accepted by major machine tool builders. Names upon request. 


1-T-E CIRCUIT BREAKER COMPANY Transformer & Rectifier Division 
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Parts, assemblies and products, such as those illustrated at 
left, and the steam condenser unit being fabricated in the 
illustration above, are typical of thousands of Steel-Weld 
Fabricated units produced and machined by Mahon for 
hundreds of manufacturers of processing machinery, machine 
tools, and other types of heavy mechanical equipment. 
Mahon’s service to buyers of welded structural or heavy 
plate fabrications is complete—including magnetic and 
radiographic inspection, machining, and assembling if 
desired. If you are a buyer of weldments, or welded steel in 
any form, you, too, will find in the Mahon organization a 
unique source . .. a source where design skill and advanced 
fabricating techniques are supplemented by craftsmanship 
which assures a smoother, finer appearing job embodying 
every advantage of Steel-Weld Fabrication. See Sweet's 
Product Design File for information, or write for Booklet 
showing Mahon facilities and capabilities in this field. 


THE Rk. C. MAHON COMPANY 


DETROIT 34, MICHIGAN 













3 B. F. Goodrich RIVNUTS replace 
4 nuts—cut assembly 


clinching are eliminated. 


In the street light application illus- 
trated, it used to take two men to fasten 
the arm bracket to the pole with nuts 
and bolts. Then Pfaff & Kendall, world’s 
largest supplier of tubular aluminum 


B. F. GOODRICH RIVNUTS provide a 
firm, accurate nut plate in one, quick 
operation. Nuts, welding, tapping and 


amount of time. 


At the factory, (top left) a worker 
installs the Rivnuts in the aluminum 
pole in seconds. In the field, the assembler 
slips the slotted part of the arm bracket 
over a bolt screwed halfway into the 
lower Rivnut. Resting the arm on this 


poles, redesigned the unit to use Rivnuts. 
Now one man does the job in the same 





If you have fastening jobs like these, 
get B. F. Goodrich RIVNUTS 











©, 
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ELIMINATES BRAZING! Rivnuts 
with closed end (B) are installed 
in one-tenth the time it took to 
braze nut plates on oil reservoir 
tanks. Leaking, warping and 
thread cleaning are eliminated 
(A). Spacer head (C) positions tank 





%” PLYWOOD 





FASTENS PLYWOOD TO STEEL! 
Easier to install than wood or 
self-tapping screws, Rivnuts fasten 
plywood walls to tubular steel 
sections in trailers. No wood 
filler needed. 





HEATING ELEMENT 


a > 9 
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ELIMINATES REINFORCING PLATE! 
In assembly cf vaporizers, Riv- 
nuts do away with reinforcing 
plate, don’t turn under torque, 
hold flange securely without 
bending. Result: less assembly 
time, fewer parts, better product 

















ll) PA 
VISALIA 


GIVES 6 CLEAN THREADS IN WOOD! 
Special Rivnut for solid fastening 
in wood eliminates wood screws, 
provides 6 metal threads for at- 
tachment bolt. Bulge formed by 
upsetting holds Rivnut fast. 
Splined shaft keeps it from turning. 











costs 50% 





RIVNUT 


iw 

















bolt, he screws the top two in place; 
tightens all of them (middle photo- 
graph). Tests show that the pole or arm 
bracket will fail before the Rivnuts. 


If you're looking for a fastener that 
can help you cut costs, get more infor- 
mation on Rivnuts or engineering help 
by writing: The B. F. Goodrich Com- 
pany, Dept. MD-85, Akron, Ohio. 





SEND NOW FOR 
FREE RIVNUT 
DEMONSTRATOR 





Demonstrates with mo- 
tion how you can use 
Rivnuts to fasten TO 
and fasten WITH. Ex- 
plains construction, 
simplicity of installa- 
tion. Get your free 
copy today by writing 
to: The B. F. Goodrich 
Company, Department 
MD-85, Akron, Ohio. 


B.E Goodrich 


RIVNUT 


The only one-piece 
blind rivet with threads 
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2 IMPROVED INSULATION of 3 CONCENTRIC GEAR ALIGN- 4 HELICAL PLANET GEARS, 
MENT is assured by close toler- meshing with integral ring 
ances between rabbet-fit as- gear, absorb shock loads, have 
sembly on gear housing and long life, and operate quietly. 
bearing bores. 


1 REINFORCED END SHIELD is 
lighter. Disk-type design in- Mylar* polyester film, Formex t 
creases strength, promotes free wire, and Glyptalf varnish 
running, lengthens bearing life. resists heat, moisture and aging. 


wr 


Wy 





T T 
5 POSITIVE LUBRICATION 6 VENTILATING OPENINGS 7 ONTIGHT COVER PLATE 
and large double-end fans ; : 
. has rabbet fit to provide prop- 
make effective cooling system, . : 
onan . . er alignment. Oil-seal on shaft 
permitting maximum power in : : 
nae retains lubricant. 
minimum space. 


with extra-large oil reservoir 
provides for long-life opera- 
tion with little attention. 


These 7 features of NEW G-E gear-motors 
assure better operation and longer life 


Advanced design features make new General Electric fhp gear- 
motors the best answer to your low-speed-drive needs. Seven 
top features for improved operation and longer life are described 
in the illustration above. 


YOU SAVE 4 WAYS with these new G-E fhp gear-motors: (1) 
On ordering—only one unit to select instead of several. (2) On 
installation—unit construction saves time and trouble. (3) On 
space—they’re the most compact low-speed drives available. 
(4) On operation—features mean low maintenance, long life. 


WHATEVER YOUR LOW-SPEED DRIVE NEEDS—for plant use or 
to power your products—you can get the right gear-motor from 
your G-E Apparatus Sales Office or Distributor. Ratings range 
from 14 to % hp, 520 to 6 rpm. Ask about “‘off-the-shelf”’ de- 
livery on 56 popular ratings. Or write Sect. 702-17, General Elec- 
tric Co., Schenectady 5, N. Y. 





*du Pont Trademark 
tReg. Trademark of General Electric Co. 


BOTH RIGHT-ANGLE SHAFT and concentric-shaft 
G : N t » A L a L 7 C T 4 i C models are available in the full line of new G-E fhp 
gear-motors. Long-life features above apply to both. 





Turbine wheels, 22 inches in diameter and weighing close 


to 100 pounds, are now being mass-produced by Haynes’ 
precision-investment-casting process. The wheels are made 
bf stainless steel and are used in the turbocharger section 
of a compressor. At one time a lengthy profile machining 
operation was needed to shape the intricate blades. Invest- 
ment-casting eliminated this operation and cut production 
costs in half. 

lhe savings realized on this wheel are typical of the many 
economies made possible by Haynes’ precision-investment- 

eT LE thle —_—— 
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22-inch Diameter Wheels 
Investment Cast... at a 50% Saving 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


Chicago + Cleveland + Detroit - Houston - Los Angeles - New York - San Francisco - Tulsa 


**Haynes” is a registered trade-mark of Union Carbide and Carbon Corporation. 








casting process. This modern mass-production method 
eliminates many machining, grinding, and assembling opera- 
tions. Intricate contours, odd-shaped cavities, and thin 
edges can all be cast to size. Two or more parts can be 
designed and produced as one integral part. In most 
instances, an investment-cast part can be placed in operation 
as soon as it is delivered. 

For information on how you can use Haynes’ investment- 
casting process to keep production costs down, write to any 


of the District Sales Offices listed below. 


UCC) 
General Offices and Works: Kokomo, Indiana 
Sales Offices 
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CLEARPRINT 


IS AMERICA’S FINEST 
TECHNICAL PAPER 










YOU BE THE JUDGE 


Ask for sample sheets to make the 
famous Clearprint test. With this 
convincing two-minute trial you 
will see for yourself why odine 
engineers, architects and designers 
from coast-to-coast insist upon 
Clearprint for their original draw- 
ings and permanent records. 


Make this famous CLEARPRINT TEST 


1. INVITES PENCIL AND PEN — Try Clear- 
print’s perfect working surface with 
a 2H pencil, then with a ruling pen. 
Lines are sharp and clean — no 
feathery edges. 

2. NO GHOSTING — Erase some of the 
lines. Redraw and erase several of 
them repeatedly. Crease the paper, 
too. Then hold it to the light, or make 
a reproduction. Seeing is believing! 

3. NEVER CHANGES — Sheets in use since 
1932 prove Clearprint’s remarkable 
stability. Its strength, transparency 
and printing qualities remain un- 
changed after extended exposure to 
age, atmosphere, heat and light. 


Make this test, too, on the paper 
you are now using. The difference 
will convince you! 












THERE’S A CLEARPRINT PAPER FOR EVERY JOB 


Tracing Paper + “Papercloth” 
Technichart Graph Papers 
Federal Aid Sheets - “Fade-Out” Grid Paper 


IN SHEETS, PADS and ROLLS 


















CLEARPRINT 
















TECHNICAL PAPER 


THERE IS NO SUBSTITUTE — Demand Watermarked Clearprint 







2 


_gugceeecthe Senter tenor 


CLEARPRINT PAPER CO. (key) 
1482 - 67th St., Emeryville, Calif. 


0 Please send me Clearprint Paper samples, ¥ 


with prices, for the following uses: 










0 Have your representative call at my office 


SERIO is BELIEVING! 





Ask your dealer for samples, or send coupon | 


l ( # Zone State 


Gearprint Paper is WATERMARKED for your protection. (Lo ee ee ee ee ee ed 
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Casting or steel plate 
..:- which costs less? 


This pump mounting plate when it was flame cut from hot- 
rolled plate and drilled, cost $1.92. 


Then it was redesigned in Gray Tron 


Now it costs $1.33 . . . a saving of 30°. The holes are cored 
and the only finishing on the casting is surface grinding on 
both sides. 

Economy is only one reason for redesigning parts in Gray 
Iron. This versatile metal can give you strength, rigidity, 
wear and corrosion resistance ...and many other unique 
engineering advantages. 

Call your nearest Society member foundry and the full 
facilities of this association will be available to help you. Or, 
write direct to Gray Iron Founders’ Society, Inc., National 
City-E. 6th Bldg., Cleveland 14, Ohio, for helpful technical 


and business information. 


MAKE IT BETTER WITH GRAY IRON 


nting plate, for use 
iter circulating pump, was 


toni M lem lalelel Me Jlismule)( smaelsg te) 


This symbol assures you the 
most for your casting dollar 


Here’s why it pays to call in one of the more 
than 500 leading foundries displaying the 
Society symbol: 

e The most recent technical and business 
information is available to each member 
through the Society to help you design better 
products at lower cost. 

e The use of sound cost accounting proce- 
dures is recommended and encouraged among 
Society member foundries, assuring full value 
for your casting dollar. 

¢ Improved castings result from the advanced 
techniques and the high sense of responsi- 
bility ot Society members. 
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Ten-ton coils of hot strip steel are transferred by this up-ender in a 
modern mill. Link-Belt parallel shaft gear drive fitted with outboard 
bearing on output shaft withstands the exceptionally tough duty. 








Get JOB-MATED drive combinations 
from the complete Link-Belt line 





In addition to parallel shaft gear drives, Link-Belt 
builds in-line helical and worm gear drives, Gear- 
motors, Motogears, variable speed drives, fluid 
drives, chains, sprockets, couplings, bearings, etc. 
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LINK 


Export 
Marrickville, NS.W.; South Africa, Springs. Representatives 


| pane he compact, self-contained 
parallel shaft gear drives are de- 
signed to avoid common problems en- 
countered in transmitting heavy shock 
loads. Here's how: 

1. FOR DEPENDABLE OPER- 
ATION gears are precision-machined, 
shafts rigidly supported. 

2. TO WITHSTAND HEAVY 
SHOCK and overhung loads, ball and 
roller bearings are used throughout. 

3. TO PREVENT ENTRANCE OF 
DIRT and moisture, effective grease- 
lubricated seals are used on all shafts. 

4. FOR SUPPLYING OIL to each ro- 
tating part at all speeds, automatic 
splash lubrication is used. 

5. TO PREVENT REVERSE ROTA- 
TION on conveyors, elevators and 
similar equipment, a built-in backstop 
can be provided. 

6. FOR EASY INSPECTION OR 
MAINTENANCE, all parts can be re- 
moved without disturbing base, which 
can be grouted in concrete. 


Book 2619 gives complete details. 
Get a copy from your Link-Belt of- 
fice or authorized stock carrying 
distributor. Or write direct. 


ENCLOSED DRIVES 


All are pre-engineered for easy installation and LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 
maximum efficiency. Serve Industry There Are Link-Belt Plants, Sales Offices, Stock 


ring Sacre Branch Stores and Distributors in All Principal Cities. 
ice, New York 7; Canada, Scarboro (Toronto 13); Australia, 


Throughout the Wor 13,874 
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15,000 Ht 


without 1 cent for repairs... 
























Proven stamina under all kinds of operating requirements (some in- 
stallations requiring more than 400 contacts per minute) has made iT 
National Acme SNAP-LOCK Limit Switches a top-heavy favorite 
with both design and production engineers. 


Mechanical simplicity and ruggedness are the reasons why Snap- 
Locks have proven an outstanding success in thousands of heavy duty 
equipment installations. The record shows that in many such cases, 
they have stood up under more than 15,000,000 contacts. 


Built in a variety of sizes and designs including water resistant and 
special purpose types. “Tl 


Ask us to assist you in designing these trouble-free sibl 
switches into your equipment 















con 

mal 

vali 

. ‘ eas’ 

Send for Bulletin EM-51 which shows cS 
various types of Snap-Lock Limit % 

Switches available, design features, so 

specifications, wiring diagrams, or- . 

dering data—and other National : 

Acme electrical components and by 

controls. inn 

mil 

mitt 

has 
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Gear case, bow! and hopper castings are insulated with a 2” 
thick shell of Dylite expandable polystyrene. Pre-expanded Dylite 
beads are placed in a mold around the castings. 270° F. steam 
further expands the beads, binding them tightly to the castings. 
The completely insulated parts are then assembled in the machine. 


“It was not possible to produce this machine 
before Dylite” Expandable Polystyrene” 


says William L. Parsons, Asst. to the President, Brockman Tool & Manufacturing Co., Bala Cynwyd, Pennsylvania 


“They laughed when we wanted to make a counter type 
snow ice machine,” said Mr. Parsons. “The almost impos- 
sible problem lay in finding an insulation that would prevent 
condensation from forming on the machine. We needed a 
material to meet these critical requirements: high insulating 
value, light weight, low thermal conductivity, high strength, 
easy moldability and production handling. 

“The outstanding success of our new snow ice machines 
is due to the insulating performance of Dylite expandable 
polystyrene manufactured by Koppers.” 

“The use of Dylite insulation in our machines has in- 
creased the life of the ice by 100%, reduced insulation cost 
by 37%, eliminated troublesome condensation, minimized 
damage to electrical motors and wiring, prevented rust and 
mildew, curtailed maintenance, cut production costs, per- 
mitted a more compact package, lowered the weight and, 
has given us the finest, most efficient unit on the market 
today.” 


The unusual physical properties of Dylite expandable 
polystyrene make it perfect for all types of insulation appli- 
cations. This new material is also being used for packaging, 
displays, toys and buoyant marine equipment. For more 
information send for our free illustrated booklet today. 
Koppers Company, Inc., Chemical Division, Dept. MD-85, 
Pittsburgh 19, Pennsylvania. 


*Trademark of Koppers Company, Inc. 


KOPPERS 
PLASTICS 


SALES OFFICES: NEW YORK + BOSTON - PHILADELPHIA 
ATLANTA - CHICAGO - DETROIT - HOUSTON - LOS ANGELES 





manufacture of 
DETROIT SELECTAFLOW CONTROLS 


greatly amproved by 
MUELLER BRASS CO. FORGINGS 


One of the finest thermostat control 
mechanisms for year-around air-conditioning 
systems is the automatic SELECTAFLOW, a 
product of the Detroit Controls Corporation. 
To maintain the high quality of this 

efficient unit and at the same time speed 

up and simplify assembly, the body, 

bonnet and side cover are being forged 
and completely machined to close 
tolerances by the Mueller Brass Co. In all, 
thirty-four machining and finishing 
operations are performed. This is but one 
more example of how Mueller Brass Co. 
machined forgings have improved a product 
and speeded production. With a wide 
range of copper-base alloys for forgings, 

a tremendous background of product 
engineering, and facilities for precision finish 
machining, the Mueller Brass Co. can 

supply machined brass or bronze forgings 
to your exact specifications. It will pay 

you to consider Mueller Brass Co. forgings for your new or 


redesigned products. Write us for full color catalog and technical information. 


MUELLER BRASS CO. 


PORT HURON 15, MICHIGAN 


STREAMLINE 
PRODUCTS 
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ATLAS CHAIN HAS TOUGHNESS TO “SPARE” 
IN BOWLING ALLEYS Offsetting the extra work involved in strikes 


... the bowling alley variety . .. are pin-setting machines, built for rough, tough 
usage. Especially durable are the chains and sprockets which go into them, to 
stand up under the frequent, sudden and often jerky motions of each pin set-up. 

One type of pin-setting machine made by Bowl-Mor Corporation handles the 
candle pins shown above. In it are more than 150 feet of various type of Atlas 
Chain, selected because of its toughness . . . its ability to withstand the repeated 
shock of suddenly applied tension and equally abrupt release. 

Toughness in Atlas Chain is built-in . . . first by the composition of the steel 
used in plates, pins and bushings . . . then by skillful heat treatment which includes 
the Atlas exclusive “Ni-Carb” process. Pre-testing at more than 30 production 
points gives assurance of chain that wears longer, requires less maintenance. . . 
that is unsurpassed in general overall quality and performance. 

If you use chain and sprockets you will find the Atlas Handbook ARC-54 
helpful. Write for a copy today. 


ATLAS CHAIN AND MANUFACTURING COMPANY By § 
DOYLESTOWN, PA. 








te) MM 
AND SPROCKETS 


CRUCIBLE ACCUMET 
STAINLESS CASTINGS 


provide smoother surfaces ... closer tolerances —cut finishing costs 


Even intricately shaped parts, like this cream 
separator neck piece, can be used essentially as- 
cast when produced by the ACCUMET method. 
That’s because ACCUMET casting employs hot 
molds with special inner linings. You get cast- 
ings on which thin sections are minutely defined 
...and with exceptionally fine surface finish. 
Costly finishing operations are practically elim- 
inated. 

On this stainless steel part, for example, the 
only finishing operations necessary are drilling 
and tapping of the stem section, grinding flats 


on the bow end, and polishing. 

To minimize finishing operations on your prod- 
ucts, consider the advantages of ACCUMET 
precision investment castings. Let your Crucible 
representative show you how their close toler- 
ances, fine finish, and physical and metallurgi- 
cal accuracy can spell substantial savings for 
you. And — to see what information is available 
on these and other Crucible special steels, write 
for your free copy of the “Crucible Publication 
Catalog.” Crucible Steel Company of America, 
Henry W. Oliver Building, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 
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Get yours while 
the supply lasts! 


MACHINE DESIGN: 


DIRECTORY of MATERIALS 












...the only directory 
of its kind available 
anywhere. 


Order your extra copies of the “Directory of Materials’ 


with the coupon below. Remittance with your order will 





greatly facilitate handling and speed the delivery of your 


copies. 








Reader Service Dept. Send me copies of the 
RARE Sears “DIRECTORY of MATERIALS” 
Penton Building 
Cleveland 13, Ohio at $1.00 per copy. 
[] Remittance Enclosed [] Please Bill Me Later 
f a 


Your Name 





Company 





Address 





City Zone State 
Orders in Ohie Subject te 3% Sales Tas 
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your Thermostat Control Problems 
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The Cup-O-Matic Vendor, manufactured by Food Engineering 
Corporation, delivers sweet milk in paper cups in office buildings, 
schools, factories, etc. Every component of this bulk milk dispenser has 
been carefully scrutinized and field tested for dependability. That’s why 
Food Engineering Corporation uses Klixon Thermo-Snap Controls. 
Mr. J. Walter Hunsinger, Service Manager, has this to say about 
Klixon Controls: 


“Klixon Controls have proven completely dependable. 
is of the utmost importance in milk vending since the Klixon is used as a 
safety device to shut the machine down in the event that the temperature of the 
refrigerated area goes above 50 degrees F. 
consumer and is generally required by Health Departments . . . Our use of 
the Klixon has been based on its reputation as well as our own satisfactory 







KLIXON 
Thermo Sey” 
CONTROLS 


Help Cup-O-Matic 
Vending Machines 
Deliver “Sweet Milk” 


first-hand experiences with it.” 


Typical Klixon Thermo-Snap Controls that can help you solve 





Klixon Thermo-Snap Controls are available in many hermetically 
sealed and open types in a wide variety of operating temper- 
ature ranges. 

Klixon Engineers, specialists in temperature control appli- 
cations, can help solve your specific problems. Write for their 


help or further information. 


You, too, can benefit by using Klixon Thermo- 


Snap Temperature Controls. 


=> 
Sus / 
TRADE MARE REG a US PAT OFF 


METALS AND CONTROLS CORPORATION 


SPENCER THERMOSTAT DIVISION 
3208 FOREST STREET, ATTLEBORO, MASS. 


This dependability 


This is essential to protect the 
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P-K “proving ground” for 


ASSEMBLY STRENGTH 


The “proving ground” for the holding 
power of P-K Socket Screws is 
industry-wide. Millions of assemblies 
made by thousands of satisfied 
customers are your assurance that 
screws made to P-K quality standards 
meet every test. 

In many of these assemblies, P-K 
Socket Screws are subjected to extreme 
conditions of shock and vibration. . . 
such as ordnance and other products 
made to exacting demands of the 
Armed Forces. 

Get samples, information from your 
P-K Distributor, or write: 

Parker Kalon Division, General 
American Transportation Corporation, 





=I 


STAY TIGHT UNDER TOUGHEST CONDITIONS 200 Varick St., New York 14. 


In the warp knitting machine, above, P-K Socket Screws stay 
tight under constant vibration. Some of many different P-K 
Socket Screws used are shown — P-K Cap Screws in shaft bear- 
ing pads and needle bar clamps, and P-K Set Screw in collar 
on needle bar rocker shaft. 





SOCKET SCREWS 


OFeRT 


Kenenbee P-K means OK 
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How To Design 
A Bellows Type 








Seal nose can be integral or full floating but in 
either case guide the nose piece from the stationary 
member (shaft housing) as shown at (A). Full-floating 
design is best. It is poor practice to guide seal nose 
from shaft since vibration will be transmitted to 
bellows and life and efficiency of seal will be 


















BELLOWS SHAFT SEAL ASSEMBLY is mechanically attached and sealed 


to shaft housing on one end. Seal nose at other end bears against- 


shoulder on rotating shaft. The bearing surface of seal nose can be 
superfinished. Thrust is maintained by spring-action of the bellows, 
backed up by loading spring and remains constant regardless of 
pressure changes. Result: power output of shaft does not vary with 
pressure changes within the system. Wear occurs at an even, low rate. 
No tightening or take-up is required for the life of the seal. 


Advantages of Bellows Seals 


Pressure Problems Metallic bellows shaft seals have a 
long history of successful application in sealing shafts 
operating under fluid pressure conditions. A common 
example is their use in sealing the pump shafts of high 





adversely affected. 


retoiner plate incorporating ovtboord 
shoft guide 























TYPE 0 — Threaded end 
with integral flange 








TYPE C — Bolton imtegrol 
flonge 










Design Requirements 


The outboard end of the shaft seal 
must always be fastened rigidly to the 
stationary shaft housing and gasketed 
leak tight. Bellows should never be 













































pressure refrigeration systems. allowed to rotate with the shaft. 
By designing the seal nose and bellows to have equal Composite of good practice (below) 
effective areas, the thrust of the séal against the shaft shows use of an outboard shaft guide 
face will remain constant and at a low value. Changes (A), nose piece guided against sto- , 
in internal or external pressures have no effect on the tionary housing (8) ond use of full 
power output of the shaft and a tight seal is maintained. em oe on — also guided 
Temperature Applications The all-metallic construction 
of bellows shaft seals make them effective over wide tem- Wt 
perature ranges. In aircraft applications, bellows type = 8 \X\X\A\AAAAAQARAAQQ AAA jm per 
seals operate under temperature extremes of —20F to ; 
165F in pump shaft service. Even greater temperature live 
ranges than these pose no problems for bellows shaft seals For 
since they are not subject to deterioration due to heat stri 
and cold. va 
Shock, Vibration, Misalignment problems are frequently . | 
overcome by these seals because the bellows are inherently nc 
flexible and when a back up spring is incorporated in the 3 7 
design, they are ideal for such heavy duty applications Your Design Problem F-) 
as sealing torque converter shafts on trucks, military ‘ : fi 
tanks and other large equipment operating under severe If you are faced with a shaft sealing problem, you can esd 
load conditions. aM nm once ~_ pape poles gy oe ~ con- anc 
rolling dimensions es of seal ends desired and service 
Corrosion Bellows shaft seals made of corrosion resistant pest Ree to be te ig will recommend a design to 
metals such as stainless steels, monel, etc., greatly mini- meet your requirements and produce seals in any quantity. Oris 
mize corrosion age age a — mf er peng Write: Clifford Manufacturing Company. 124 ass 
use them for sealing the shafts of gasoline and fuel pumps. Grove Street, Waltham 54, Massachusetts. Division of. nex 
Standard Thomson Corporation. Sales Offices in New York, ; 
a Shaft Preparation Detroit, Chicago, Los Angeles and Waltham, Mass. “se 
or 
The shaft to be sealed may either be tha 
turned down to provide a face for the 
seal nose to bear against, or o built-up 600 
ring may be provided. In either case 
the shaft face should be suitably metas etiows pone 
finished for the intended service. (7.4.12) 
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When Design Engineers at Fairbanks-Morse 
perfected the non-clogging pump, they pumped 
live fish to prove its non-clogging performance. 
For they knew that if they eliminated the re- 
stricted passages that cause expensive pump 
clogging, they could even pump live fish, whole 
and undamaged. 

The result of that Project is the now famous 
F-M pump that provides non-clogging service 
for the food industry, municipal authorities 
and industrial waste engineers. 

Only from Fairbanks-Morse can you get the 
Originality and soundness of new design that 
assure such outstanding performance. When 
next you need a pump...or a scale...an 
electric motor... or a diesel engine . . . look 
for the famous F-M Seal and see the difference 
that quality makes. Fairbanks, Morse & Co., 
600 So. Michigan Avenue, Chicago 5, Illinois. 


PUMPS © SCALES © DIESEL LOCOMOTIVES AND ENGINES 

























The Secret of F-M non-clogging 
pump performance is this unique im- 
peller design that permits pumping 
all solids in suspension—even fish. 


&) FAIRBANKS-MORSE 


a name worth remembering when you want the best 


Prove a Point 





The Result is that on installations, 
like this food processing line, money 
formerly wasted on pump mainte- 
nance due to clogging is now saved. 





© ELECTRICAL MACHINERY © RAIL CARS © HOME WATER SERVICE EQUIPMENT © MOWERS © MAGNETOS 















Ross Exchanger safeguards total pressure 
of this new 100-ton Kux Powder Metal Press 


Featured as a new press in the Kux “Big 4 Hydraulic 
Series,” this 100-ton Kux Powder Metal Press 
(Model 4100) has been designed to form 15 com- 
pressed metal parts per minute in diameters up 
to 10”. 

Neatly mounted on the side of the hydraulic unit 
of the press is a compact Ross Type BCF Exchanger. 
It safeguards total pressure by preventing oil from 
overheating, thinning and causing pump slippage. 
Safe, dependable cooling is assured at all times! 

Regularly selected for numerous types and makes 
of metalworking equipment, Ross Exchangers are 
ruggedly built to withstand punishing hydraulic 
shock. Tough, ductile, seamless copper-alloy shell 
and brass forgings can well absorb the extra load. 

Unmatched in thermal efficiency, they are pre- 
engineered, fully standardized and carried in stock 
to meet your requirements promptly. 

For detailed information, request Bulletin 1.1K5. 























KEWANEE-Ross CORPORATION 


DIVISION OF AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 


1429 WEST AVENUE © BUFFALO 13, N. Y. 
in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 








AMERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWANEE BOILERS © ROSS EXCHANGERS © SUNBEAM AIR CONDITIONERS 


Serving home and industry : 
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At the Mass. Institute of 
Technology Machine Tool 














hese typical two- to 32-chan- 

nel applications of Sanborn 
oscillographic recording sys- 
tems give an indication ef the 
tremendous scope of this versa- 
tile equipment. Elsewhere, San- 
born 1-, 2-, 4-, 6- and 8-channel 
systems and components are 
used in meteorological research 
... quality control programs... 
instrument and machinery field 
testing. 
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Flexibility of Sanborn de- 
sign permits interchangeable 
amplifiers and preamplifiers to 
meet individual recording re- 
quirements with greater over-all 
efficiency and economy. Other 
Sanborn features include inkless 
recording in true rectangular 
coordinates, high torque galva- 
nometer movement, time and 
code marking, and numerous 
chart speeds. 


At Edwards Air Force Base, California, this 
U. S. Air Force telemetering van received and 
recorded information transmitted from various 
pickups and transducers in the new delta wing 
Convair YF-102A during flight. Photos of van 
interior show eight Sanborn four-channel re- 
cording systems in rear, and close-up of four 
of the systems. Thus equipped, the van could 
receive data which would affect the design and 
performance of the YF-102A, a faster-than- 
sound, all-weather interceptor built by the Con- 
vair Division of General Dynamics Corporation. 


CATALOG AND TECHNICAL DATA 
AVAILABLE ON REQUEST 


CGew 


SANBORN 
COMPANY 


INDUSTRIAL DIVISION 
CAMBRIDGE 39, MASS. 











NOW YOU CAN GET BETTER COOLING! 













Miniaturized blower is 1% inches in diameter, contains 


tiny Pesco motor. Rating: 16 cfm ¢ 


. 


75” pressure w.g 





COMPLETE LINE 





Units for a-c or d-c operation have 
capacities from 16 to 750 cfm. 


HIGHLY EFFICIENT 





AIRF) ! FEET PER mii 
TOTAL EFFICIENCY OF TYPICAL PESCO AXIAL FLOW BLOWER 
2.75" BLADE TIP DIA - 26v D.C. 
Desi ffi i Ht 
lesign assures efficiencies unexcelled 


in comparable “package” sizes. 


LIGHTWEIGHT, COMPACT 


—— 4%, 





























High air displacement and pressure 
achieved with minimum size and wgight. 


new Pesco axial flow blowers 


More efficient air delivery or exhaust is 
possible with the new Axial Flow Blowers 
now manufactured by Pesco. Engineered 
by a leading British firm, these advanced 
design blowers have been proved under 
tough service conditions. They provide 
better cooling, heating or ventilating for 
a wide variety of aircraft and industrial 
applications. 

Pesco® Axial Flow Blowers are self- 





326 


contained package units which save space 
and permit more flexible product design. 
They incorporate a rotor direct coupled 
to a Pesco Electric Motor for efficient 
air flow. 

An outstanding characteristic of this 
new Pesco product is the high capacities 
obtained with minimum power. Careful 
aerodynamic design assures optimum 
efficiency with axial air flow. Pesco 
Blowers withstand severe conditions of 
shock, temperature, pressure, altitude, 
humidity and duty cycle. Rated for con- 


24700 NORTH MILES ROAD 


tinuous operation at high ambient tem- 
peratures, they perform in any position. 
Dynamic balancing assures quiet, vibra- 
tion-free operation. Flange or clip 
mounting is optional. 

Before you proceed with the design or 
re-design of any equipment requiring 
localized heating or cooling, investigate 
the better performance now possible with 
Pesco Axial Flow Blowers. For com- 
plete details, contact your local Pesco 
representative or write: Pesco, 24700 
North Miles Road, Bedford, Ohio. 


BORG-WARNER CORPORATION 


° BEDFORD, OHIO 
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WANTED 








Technical 
Editors 








@ Expanding needs of the design engineering profession have 
created a need for enlarging MACHINE DESIGN’s editorial staff. 
Two additional assistant editors are needed now. 

@ One should have design engineering background, preferably 
an ME or EE degree plus experience as a designer. 

@ The other may have journalism or writing background in lieu 
of an engineering degree but should have some engineering work 
experience or engineering schooling. 

@ Both should be able to write fluently and well and should 
possess a keen interest in helping to disseminate information of 
practical value to MACHINE DESIGN ’s 100,000 design engineer- 
ing readers. 

@ Assignment is to procure, select, write and edit articles and fea- 
ture departments. 

@ Headquarters are in Cleveland, with opportunities to travel in 
quest of editorial material. 

@ This is a real challenge to men with enthusiasm for both engi- 
neering and writing coupled with a strong creative urge. 

@ If you are interested and feel qualified, please send full details 
of your engineering and writing experience to the Editor, 


MACHINE DESIGN, Penton Building, Cleveland 13, Ohio. 
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SHEAVE 


SPROCKET 


am” 


- 


CONVEYOR PULLEY 


In 
‘> 


RIGID COUPLING 


> 
Ww, 


FLEXIBLE COUPLING 


A PATENTED PRODUCT OF DODGE 


"Brother...you sure can save : 
with these interchangeable bushings! | 


With a few Taper-Lock bushings you can make quicker 
changes and cut down-time on production machines— 
because Taper-Lock bushings are interchangeable. Shift 
from a Dodge sprocket to a Dodge sheave, and use the 
same bushing! Taper-Lock bushings are available in a THERE’S ONLY ONE TAPER-LOCK, 


range of sizes which makes changing from one size THE BUSHING THAT MOUNTS FLUSH! 


shaft to another equally easy and quick. 

Mount ‘em all with Taper-Lock bushings—your 
sheaves, sprockets, couplings, conveyor pulleys. They 
slip on the shaft quickly—hold with the firmness of a 
shrunk-on fit—come off easily without shock to bearings 
or machinery. Standardize, economize with Taper-Lock. 
DODGE MANUFACTURING CORPORATION, 3300 Union St., Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. “ 
Factory trained by Dodge, he can give you valuable assistance 
on new, cost-saving methods. Look for his name under “Power 
Transmission Machinery’ in your classified telephone directory, 
or write us, 
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In a conventional inboard installation 
(above), the engine must be mounted 
in the center of the boat with a direct 
drive to the propeller. Mounting the 
engine in the rear of the boat, as shown 
below, greatly increases cabin space 
and hold capacity. Gleason engineers 
assisted the Marine Engine Manvufac- 
turers in the development of the V-Drive. 


aA 


will also result from using this type of 


Take, for example, this marine V- 
Drive. The use of spiral bevel gears 
permitted a design which released more 
usable space in the boat, improved 
balance, and simplified installation. 
This is just one instance of the added 
flexibility of product design possible 
with transmission. 


angular power 


Faster production and lower costs 


transmission. 

If you have a design application for 
bevel or hypoid gears, the Gear Engi- 
neering Department of the Gleason 
Works is ready to help you realize every 
advantage possible. Design and pro- 
duction recommendations for your an- 


gular drive are offered at no obligation. 





ngular power transmission 


can improve your product, too 


If you would like to discuss your 
bevel gear application with a Gleason 
representative, please contact us. 


These Gleason Technical Handbooks are 
available on request: 
Spiral Bevel Gear System 


20 Straight Bevel Gear System 
Zerol® Bevel Gear System 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 














“MONOBALL” 


Self-Aligning 
Bearings 





PLUGS & 
SOCKETS 


500 SERIES 






P-506-CE—Plug with Cap 


Proven Quality! 








ROD END 
TYPES 


For 5,000 Volts, 25 Amperes 
$-506-DB per Contact Alterable by 
Socket with deep Bracket circuit Characteristics. 


Socket contacts of phosphor bronze, knife-switch type, cad- 
mivm plated. Plug contacts hard brass, cadmium plated. 
Made in 2, 4, 6, 8, 10, and 12 contacts. Plugs and sockets 
polarized. Long leakage path from terminal, and terminal to 
ground. Caps and brackets, steel parkerized (rust-proofed). 
Plug and socket blocks interchangeable in caps and brackets 
Terminol connections most accessible. Cap insulated with can- 
vas bakelite. 

Write for Jones BULLETIN 20 for full details on line. 

See New Developments at the WESCON Show—Booths 712-713 


HOWARD B. JONES Division 














PATENTED U.S.A. 
All World Rights Reserved 





ot POCO OSOOOOOOHOOHOOOOOOSOOO 


CHARACTERISTICS 


ANALYSIS RECOMMENDED USE 
1 Stainless Steel ” For types operating under high 
Ball and Race temperature (800-1200 degrees F.). 


For types operating under high 


Chrome Moly : ; 
radial ultimate loads (3000- 
2 Stee! Ball and Race 893,000 Ibs.). 


Bronze Race and For types operating under normal 
3 Chrome Moly loads with minimum friction 
Steel Ball requirements. 


Thousands in use. Backed by years of service 
life. Wide variety of Plain Types in bore sizes 
3/16” to 6” Dia. Rod end types in similar size 
range with externally or internally threaded 
shanks. Our Engineers welcome an opportunity 
of studying individual requirements and pre- 
scribing a type or types which will serve under 
your demanding conditions. Southwest can de- 
sign special types to fit individual specifications. 
As a result of thorough study of different operat- 
ing conditions, various steel alloys have been 
used to meet specific needs. Write for revised 





There's « GRIPBELT 
for every purpose! 


No other source offers such a wide selection of V-belts 
. . . from FHP to steel cable belts, including versatile Grip- 
link and Griproll, and unique new Poly-V. These combine 
with Browning’s variety of sheaves to form the most com- 
plete V-drive line. For every power transmission need, con- 
tact your Browning distributor. He will serve you promptly, 
efficiently. Write for free catalog GC101, showing whole line. 


PPO ig Ak NATUR COMP 
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Engineering Manual describing complete line. 
Address Dept. MD55 


SOUTHWEST PRODUCTS CO. 


DUARTE, CALIFORNIA 














Va 


DIRECTOR--ENGINEERING 


(leading to Vice-Presidency) 


crepe 
Y«c« 


Outstanding opportunity with well-established 
manufacturer of heavy precision equipment in 
Philadelphia area to head up a well-rounded 
engineering department of 50 people in all 
phases, including research and development. 
Must have experience in heavy machinery de- 
sign, plus executive responsibilities. Also re- 
quire working knowledge of large machine shop 
operation. 


Yj 
Vs 


A qualified candidate must possess administra- 
tive ability, analytic sense, imagination and in- 
genuity, all proved by his record. 


Age limits: 42-50. Engineering degree required 
—ME preferred. 


Salary open, plus attractive profit sharing. 
There is a real career here for the right man. 


Send full details in complete confidence in 
writing through our advertising counsel by ad- 
dressing Department 5081, Albert Frank- 
Guenther Law, Inc., 2006 Packard Bldg., Phila. 
2, Pa. 


 WMMHHEEEEEEHEEHXElllllll 


Yip pf jj, “jj, Yjax 
lulu 








MECHANICAL DESIGN ENGINEERS 


Earthmoving experience, with successful record 
in design and development of heavy mechanical 
equipment, crawler tractors, bulldozers, winches 
and attachments. 

Work includes layout and design of heavy ma- 
chinery for construction and mining. 

Permanent positions open, for those qualified, 
with one of the nation’s fastest growing heavy 
machinery manufacturers. 


Location—Salt Lake City, Utab—in the mountain 
West, where you can breathe clean air, and drive 
from home to work in less than 20 minutes. 


Send complete information and photograph to: 


The EIMCO Corporation 


Salt Lake City 10, Utah 





MACHINE DESIGN—August 1955 


| CCHCCHCCCCC@@ZZEZCTHEZ@X@Z_=X+ZE@Mllllla 


/MMMHECEE@EEE@X#_#@@@@EH@THq|qa 





DOERR Motors 


solve problem 


nn Bush 
Jot Coolers 






Ceiling Jet Unit Coolers, a product of the Bush 
Manufacturing Company, of West Hartford, Con- 
necticut, have the responsible job of maintaining 
continuous low temperatures in cold storage rooms. 
This calls for reliable motor operation, usually in 
the presence of high humidity. 


The Doerr 1/10 hp, 1140 rpm, Type C, permanent 
split capacitor motor selected had to be suitable for 
replacement in existing units in the field. The band 
mounting used restricts the frame diameter and 
height is also at a premium. The unusual method 
shown for mounting the capacitor provided the an- 
swer and has simplified assembly in both production 
and in servicing. 


This is another instance where Doerr has helped 
with a special design. If you have an unusual motor 
problem, please let us hear from you. 





l-) 4-1: Mm JERR! 
Electric Corporation 


CEDARBURG, WISCONSIN 





Electric Motors from 
1/30 to 5 hp. 
Standard or designed 
fo your specifications. 
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There is a right method of 
chip control for | 
this aluminum part | 


ELECTRIC HEATING UNITS 


ln 


g 
y 
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ae NNN — : 


ween 
i qquneeanenetid 











Alcoa offers the answers here... | DANVERS G&D MASS 


On many screw machine jobs 
there are operations which can | 
be done in different ways, but, 
there is usually just one “best” 
way. To supplement your own 
experience, Alcoa offers users | 
of Alcoa® Aluminum Screw | QURNS 
Machine Stock a complete tech- 


nical packet containing : calcu- 





lators for feeds, speeds and prop- j 
LINEAR MOTION 


erties; an engineering hand- 
book on machining aluminum; POTENTIOMETERS 
a booklet of corrected tool 
diameter tables; case histories 








of savings; a conversion chart 
for alloy designations. The com- 
plete packet is free for the ask- For 

ing. Just fill out and mail this | par gk 


coupon today. 





( Two Separate Circuits... 


Be. = - Designed for precise instrumentation in 
CoS SESE SES SESE HEHEHE SESE SESESESSSOHSSEOESESESEEEEE | INDUSTRY automatic control circuits for aircraft, 
guided missiles and general industry, 
renege Convent or AEA . | ~~~ BourNs linear motion potentiometers 
873-H Alcoa Building, Pittsburgh 19, Pa. . | —- accurately translate mechanical position 
Gentlemen: . ee or movement into two independent 
Please send your technica! packet on ° — =} signals . . . one signal often used for feed-back 
; : ° | control and the other for telemetering. 
aluminum screw machine stock to: a4 ‘ ‘ 
. This dual instrument possesses all the 
ne . ; advantages of two single potentiometers and 
jame Title . *,¢ ° ° . 
. in addition, saves space, weight and installation 
uae. ay time. With this wire-wound potentiometer a 
. | resolution of .001 inch is obtainable in standard 
Address . | ranges from | to 6 inches. 


. BOURNS designs and manufactures other poten- 
: tiometer instruments which measure gage pres- 


ALC oA sure, differential pressure, altitude and acceleration. 
ALU AAIN UAA : | QURNS LABORATORIES 


6135 Magnolia Avenue, Riverside, California 
ALUMINUM COMPANY OF AMERICA --:--- Technical Bulletin on request, Dept. (V9 
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.. + for finer regulation of water, oil or gas 


First needle valve to combine all the characteristics called 
for in modern industry. Embodies sturdiest basic construc- 
tion—machined from solid bar stock—suitable for pressures 
to 10,000 psi and equally efficient in lower range. Note 

_nae stem guide fused to body by new 

————— “Conoweld” process, eliminating 
faults of conventional two-piece 
valves. Stem 416 stainless steel. Stem 
threads fine pitch for strength and 
micrometer regulation. Body electro- 
zinc plated. Sizes 4%" to 1", globe and 
angle patterns. 


Ask for new Needle Valve Catalog 


MARSH INSTRUMENT CO. Sales Affiliate of Jas. P. Marsh Corp. Dpt.B, Skokie, ll 
Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 
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CHANGES HI-SPEED INTO Hlefe 


Rugged, compact, precision « 
component, changes high Speed im 
high torque at low speed. Contin vou 
long term torque output range§ te 100 
in. oz., and for short periods thi ; 
be greatly exceeded. Basic unit di 
is 1%" with ¥," dia. input shaft, a 
dia. output shaft. Length depends ona 
of standard speed reduction ratios from 
18.78 to 1, to 21,808 to 1. Write today 
for information on Globe Integral Plane- 
tary Gear Reducers. 


3 


e 
inc. 
MOTORS * GEAR REDU S * SERVOS 


a WERS © FANS « ACT © SWITCHE e GY Al.) 2 960) | 


1783 Stanley Ave. 








weeeee ALUMINUM COMPANY OF AMERICA --- 


There is a right way to 
thread and tap 
this aluminum part 





Alcoa offers the answers here... 


On many screw machine jobs 
there are operations which can 
be done in different ways, but, 
there is usually just one “‘ best” 
way. To supplement your own 
experience, Alcoa offers users 
of Alcoa® Aluminum Screw 
Machine Stock a complete tech- 
nical packet containing: calcu- 
lators for feeds, speeds and prop- 
erties; an engineering hand- 
book on machining aluminum; 
a booklet of corrected tool 
diameter tables; case histories 
of savings; a conversion chart 
for alloy designations. The com- 
plete packet is free for the ask- 
ing. Just fill out and mail this 
coupon today. 


ALUMINUM COMPANY OF AMERICA 
873-V Alcoa Building, Pittsburgh 19, Pa. 


Gentlemen: 
Please send your technical packet on ‘ 


aluminum screw machine stock to: 
a = SS —s 
Company__ r 2 — 


Oe — * ee 


ALCOA 7. 
ALUMINU AA 
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5 NOPAK (Cylinders supply pressure and pull 






for important functions of Victor Veneer Jointer 


This is another example of the important role 


The Victor Straight-Line Veneer Jointer, built by the 
played by NOPAK Cylinders and Valves in actuat- 


E. V. Prentice Co., Portland, Ore., employs a NOPAK ing and centadiiing petiien machine movennata. 
Model E 242" x 6” Cylinder to operate the stops which Others are shown in the NOPAK Application 
Manual. Ask your NOPAK Representative to show 


align the stock, and 4 NOPAK Model D, 6” x 5” Cylinders you this helptal beck. 


to exert adequate, equalized clamping pressure on the Refer to Classified Section of your Telephone Direc- 
tory for name of nearest NOPAK Representative. 


full length of the stock to be joined. All cylinders are 
controlled from a single station to provide for fast pre- 
cision alignment and clamping in a rapid, repetitive 
work cycle. 


GALLAND-HENNING NOPAK DIVISION 
2752 S. 31st STREET ° MILWAUKEE 46, WISCONSIN 











Built-in spring 


Vibration-proof locking action 


holds tight until 


WING NUTS finger-released 


cost less than 
ordinary types 


ale 


GOLDEN-CIRCLE 
ROTARY TOOLS 
backed by ELGINS reputation 
for quality leadership 





A extra value for your ger removal. Sizes: #6-32, 
. customers—a real savy- #8-32, #10-32, #10-24, 
ing for you. Precision, 14-20 and 5¢-18. Finishes: 
| spring steel PALNUT cadmium, nickel, chrome 
Wing Nuts spin on freely or others to. order. Send 
—lock securely when fin- for free samples, stating 
FRE EF B (ele) -4| LT ger-tightened—stay tight sizes required. 
in service—unlock with fin- 
THE PALNUT CO. 75 Cordier St., Irvington 11, N. J. 
in Canada: P. L. Robertson Mfg., Co., Ltd., Milton, Ont. 


PALNUT (2 ,exe: 
tee So” OQ) © 
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ABRASIVES DIVISION, DEPT. A-3 


ELGIN NATIONAL 7S WATCH COMPANY 





























GET THE FACTS ABOUT 


SPEED REDUCERS... 


—75 types and sizes—spur, worm and 
combination—ratings from 

1/50 to 168 hp... . ratios up to 
10,000 to 1. Specials to order. 


GEA . = stocks — 


96 pitch to 5/7 D.P.— \4" 
P.D. to 18” P.D.— custom cut from 
any gear material. 


DATA-PACKED, 
96 PAGE POCKET-SIZE 
CATALOG 


GIVES YOU 
VALUABLE TECHNI- 
CAL INFORMATION 


.-Yours FREE on request. 
Write today. 


ABART GEAR and THACHINE £0. 


4821 WEST 16th STREET + CHICAGO 50, ILLINOIS 


Dy. 


For years, we have studied the nature of fric- 
tion; this independent basic research produced 
Rulon—oil-free bearing material for light loads, 
or heavier loads at slower RPMs and with in- 
herently low friction coefficient, that never 
needs lubrication. 





what is 


Investigate Rulon to solve your bearing problems. 


RULON 


Bearing Material: 


Attributes: More than 14 unusual characteristics. 
Applications: Countless practical uses, others as yet 
unexplored. 


Data: 20 Data Sheets with full information, case 
histories. 


Consultation: Advisory service on your specifications, 
without obligation. 


Write for RULON Data Sheets 





DIXON CORPORATION « BRISTOL 3, RHODE ISLAND 
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Wollensak 


FASTAK 
High-Speed 
Cine- a eens one 
Oscillographic (ippcudbieieeaemaied 
Cameras bce: PRs: gina 


8 mm -16 mm 


from 500 to 
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With the new combination 
cine and oscillographic cam- 
era there is a simultaneous 
recording of visual and elec- 
trical phenomena. The oscil- 
loscopic image is superim- 
posed over the motion pic- 
ture image on the emulsion 
side of the film. Thus a per- 
manent record is available 
for study and measurement. 


New features: 

© Lenses in focusing mount 
with bayonet attachment. 

°® Through-the-lens view- 
ing and focusing finder 
for both “oscillo” and 
motion picture. 

© Improved rotating prism 
for sharper images. 

© Can be used either as a 
high-speed motion pic- 
ture, streak or combina- 
tion Camera. 


WRITE for more detailed in- 


formation and prices. 


. WOLLENSAK 


OPTICAL COMPANY 
850 Hudson Ave., Rochester 21, N.Y. 
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@ To Hold Tighter 
@ To Last Longer 
>» , @ To Cost Less 





in these and hundreds of other ap- 


VCD \ 4 \ plications where stress, wear or 
vibration is a factor. The Gripco Lock 
Nut, with its simple, one-piece 
Balanced Cranks, ey - design, has given industry a tighter, 








quicker fastener application at less 
initial cost. No inserts, outside de- 
vices or complicated features — the 
Gripco Lock Nut holding or locking 
action is inherent in the nut itself — 
it costs less to use, gives an easier, 
faster locking and holds tighter for 
b TTT a longer time. Impervious to oil or 
water. For faster production, lower 
manufacturing and maintenance 
costs, look into the Gripco Lock Nut 
today. 

GRIPCO PRODUCTS INCLUDE: Gripco Lock Nuts, 
New Gripco “Clinch” Nuts, Gripco Hi-Nuts, 
Gripco Pilot-Projection and Countersunk Weld 
Nuts with or without Gripco locking feature. 
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NUT COMPANY 


_ 310-W S$. Michigan Avenue, Chicago 4, Illinois 


more positive holding action for 
and Clamping Levers 


COMPOUND RESTS 
WITH TWO HANDLES 











CLAMPING LEVERS 


Machined from solid bar steel and polished to smooth high lustre 


Cast Iron Hand Wheels 





| 





DISHED COUNTER BALANCED 


Also solid web. Fine grain cast iron. Rims ond handles polished 
to high lustre. Many sizes. 


Ball Handles — Threaded 


U.S. PAT NOS. 2,700,623 





Round Plastic Oval Plastic Round Steel 


Made in a wide variety of diameters and threods. Steel ball 
handles are highly polished. 


Malleable Machine Handles 


iF STRAIGHT 


Also offset types in a wide variety of sizes. Smooth finish. Lew 
in price. 


“a MAIL COUPON TODAY ! i 


REID TOO.u surPLty CO. 
Muskegon Heights, Mich. 
Gentiemen: 

Please send me FREE 56 page —> iMustrating and de- 
scribing the REID line of necessary and hard-to-get components 
and accessories. 








Electrofilm’s dry lubricative 
qualities prevent freezing and 
seizing of nuts, bolts, fasteners, 
etc. . . . regardless of idle 
periods, extreme temperatures, 
or many corrossive conditions. 





Free! For your files . . . complete CASE HISTORY file folder and 
TECHNICAL DATA on the NUMEROUS applications for Electrofilm 
Solid Film Lubricants . . . bonded to the surface. 


Electnofilm we. °#PT. C-4, P.O. Box 106, 
North Hollywood, Calif. 
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You get Dual Power when you use Sandsteel’s 
“Crosscurved” mainsprings in your products. The 
“Crosscurved” spring tends to expand in the direc- 
tion in which it is tempered and the crosscurve, 
which at full wind is partly flattened out, stores 
additional energy. You get more energy per wind 
and a smoother, more even energy distribution. 
This results in superior performance, greater accu- 
racy and longer life for your product. The “Cross- 
curved” mainspring is original with Sandsteel — 

means better engineering . . . greater efficiency. In- 
vestigate the possibility of using Sandsteel “Cross- 
curved” mainsprings in your product. We shall be 
pleased to advise you. 


Write for FREE LITERATURE = 
and CASE FILE. Dept. 13 /% 


Bess SANDSTEEL SPRING DIVISION 


SANDVIK STEEL, Inc. 
FAIR LAWN, NEW JERSEY 





weeweewewrwes 
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r Beauty, Strength, Utility 


e RIGID-fex--the Design 
snail Metal 


Pattern 1SQ Shown 


CORPORATION 
6938 OHIO STREET @ BUFFALO 3, N.Y. 


Sales Representatives in Principal Cities 
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CUTLER-HAMMER 


CONTROL Transformers 


eccccccescccece semaines 
BUILT 
SPECIFICALLY 
FOR USE ON 
CONTROL 
CIRCUITS 











Control circuits are inductive, 
low power-factor loads. Any 
engineer knows transformers = 
built for general use simply |JRRRAARIEEN = 
cannot serve such a circuit 5 
properly. That is why Cutler- 
Hammer Bulletin 10942 Con- 
trol Transformers are a ‘“‘must’’ 
with able control circuit de- 
signers. These transformers are designed specifically for 
control circuit applications. They assure correct regulation 
and faultless control performance. They are available in 
60 to 5000 V.A. capacities, with two types of primary 
windings. Single winding primary for 220V, for 440V or for 
550V. Dual winding primary, reconnectable for 220V and 
440V. Wiring arrangements clearly shown on all name- 
plates. Be sure you lave full information. Write today. 


: ‘ . ~ Ps he oP FP , r 
~ ’ a oy ¥ 4 





CUTLER-HAMMER TERMINAL BLOCKS 
FOR POWER AND CONTROL CIRCUITS 


washer-head screw type 


EVER NEVER EE Ferrrrr 





Correct design coupled 
with quality construction 
built the Cutler-Hammer 
worldwide reputation for 
dependable control per- 
formance. Cutler-Hammer 
Terminal Blocks are typi- 
cal, built to only the high- 
est standards. C-H Power 
Circuit Blocks are available 
in 70, 125, and 225 ampere 
ratings, with solderless 
pressure connectors. C-H 
Control Circuit Blocks are 
25 ampere capacity in any 
multiple of 4 circuits up (4, 
8, 12, etc.). They have 


connectors. All blocks have 
correct electrical clearance 
to ground with large barri- 
ers against arc creepage. 
Write for samples and 
complete information. 
CUTLER-HAMMER, Inc., 
1310 St. Paul Avenue, 
Milwaukee 1, Wisconsin. 


CUTLER-HAMMER 


_- we 
MOTOR CONTROL == 
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MACHINE — | ENGINEERS 


DESIGN AVAILABLE OR WANTED 
ENGINEERS 


mull 0001000008200 AT 


FOR THE NEW AND EXPANDING 
ELECTRONIC TUBE DIVISION OF 


Westinghouse 


in Elmira, New York, 














Iie: 








mT 














WANTED: Machine Design and Development Engineers. 
Graduate mechanical engineers with two to five years ma- 
chine design and development experience are needed now 
for our rapidly expanding applied research program. Our in- 
formal operational and teamwork methods of accomplish- 
ment are especially attractive for those men who are looking 
for professional advancement and want to work on a var- 
iety of mechanical problems. All inquiries and letters of ap- 
plication handled promptly and confidentially. Please ad- 
dress replies to: The Personnel Manager, Battelle Memorial 
Institute, 505 King Avenue, Columbus 1, Ohio. 


TOULUUEAANNSE nna 


mn 





ULLAL LA 


Tutt | 





WANTED: Machine Designers for permanent position with 
progressive .midwest manufacturer. Must have at least 
eight years experience and be able, without supervision. 
to completely design from sketches and specifications au- 


. -where you will find challenging opportunities, and 
receive professional recognition. Work and live in the 


ANUS AVAMLOOOUTATONNHPAn OOO 


= beautiful Southern Tier of New York State. . .in an un- 
crowded rural atmosphere, with complete advantages of tomatic machines. Please address reply. stating age and 
city life. qualifications to Box 611. Danville, Illinois. 
Openings for: 
MACHINE DESIGN ENGINEERS, to design automatic ma- 
chines for production of electronic tubes Experience in 
design of medium-weight automatic machinery and/or vacu- WANTED: Hydraulic Sales Engineers: Experienced in indus- 


trial hydraulic sales. Excellent salaried opportunity. Terri- 
tories in Mid-West and New England. Address replies to 
Sales Manager, Hydreco Division, The New York Air Brake 
Company, 1100 East 222nd Sireet. Cleveland 17, Ohio. 


um-tube equipment experience desirable but not mandatory 


Interviews in your area, or travel expenses paid 
if invited to Elmira for interview. Send resume 


WESTINGHOUSE ELECTRIC CORP. 
Electronic Tube Div. Elmira, N. Y. 


MUTILATI 


\ 
pays to tig 
ask “2 ity 
= 


questions 


MP1 1 LULL LLL 


ULLAL LULL LUA 





Old, but true. 


Many of us often miss out on a really good deal because we 
fail to get to the bottom of the matter. And so it might be 
with something you saw in an advertisement in this issue of 
MACHINE DESIGN. What you've been looking for might be 
right there in a package . . . except for one detail. 


So, pop the question. 


Fill out an advertising inquiry card and shoot it into us. Weill 
send your inquiry immediately to the advertiser and he will 
then reply directly to you. 


USE THE YELLOW CARDS ON PAGE 33 
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Get yours while 


DRAFTSMEN 
ESIGNE eS: Mechanical 





the supply lasts! 


MACHINE DESIGN's 


“Directory of Materials” 


18th Edition 





the only one of 


its kind available 


anywhere | 





Order Form on Page 319 

















"). ANOTHER FAMOUS NAME 
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Gras Holders 


Because 


Revere insists on finest quality for every 
camera component... the best assurance 
there is of continued customer satisfaction! 


Send for Catalog 55. —shows how to 
order molded or assembled types. 


PHOENIX ELECTRIC MANUFACTURING CO. | 


Chicago 24, Illinois 


4211 West Lake Street 
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| Dd 
Electronic 


CAMERA 
COMPANY 


Keep Your 
Eye 
on the 
Ball 


In your career, as in successful baseball, golf or tennis, 
it pays to keep your eye on the ball. Keep your eye on 
the advantages only a young, yet securely established 
company can offer. Melpar is young enough to welcome 
new ideas, to recognize and award achievement, yet big 
enough to offer stability and growth to those who look 
to the future. 

Superb new laboratory facilities just completed this 
year; an engineering staff of the highest calibre; long- 
range military and industrial research programs; and an 
ideal family environment in pleasant Fairfax County in 
northern Virginia . . . these are just some of the many 
benefits you'll find as a member of the Melpar staff. 

Keep your eye on a career with Melpar, leader in 
electronic research and development. 


Fer oes insorvie jew send resume to 


Subsidiary of Westingh Air Brake Co. 

























% Network Theory 

¥*%& Systems Evaluation 

* Automation 

% Microwave Technique 

% UHF, VHF or SHF 
Receivers 

%& Analog Computers 

% Digital Computers 

%& Magnetic Tape Handling 
Equipment 

% Radar and 
Countermeasures 

% Packaging Electronic 
Equipment 

¥*%& Pulse Circuitry 

*% Microwave Filters 

%& Flight Simulators 

¥& Servomechanisms 

%& Subminiaturization 
Technique 

®& Electro-Mechanical 
Design 


2000 Arlington Bivd., Dept. MD11 Fells Church, Virginie or 11 Galen St., Watertown, Mess. 








pe SPY 















LOADED 





CUSHIONED 
ENGAGEMENT 


SERENE «15 <wtioies snes 


between the 


arrangement 
CID « sacings in ROCKFORD 





ROCKFORD CLUTCH DIVISION Jiiti 


& 311 Catherine Street, Rockford, illinois, USA. 4 


E800C6069 


Send for This 


Shows typ- 
ical instel- 
lations of 
ROCKFORD 
CLUTCHES ond POWER 
TAKE-OFFS. Contains 
diagrams of unique 
epplicotions. Furnishes 
capacity tables, 
Ri dimensions ond 
complete spece 
ications, 








Design for Low Control Cost... 


ARERNS 






ARENS “Seven 
Standards” may help PUSH-PULL 
you save money. CONTROLS 








/ | 


Low in price, easy to install, there are seven standard 
Arens designs to meet light, medium and heavy load 
requirements. They are available with a variety of con- 
trol heads, casings, and end fittings. Special controls 
can also be designed to meet specific requirements. 
Design with Arens Controls in mind... and save. 











@ 
Send your blueprints 4 
to the Electric Motor Maker's 


No. 1 Source for Precision-Engineered 


Write for Catalog 


A DB re fy CONTROLS, INC. 





TU GRD ¢ sna 


TECHNIL 
Soluble Gold 





BRUSH CAPS AND COMMUTATORS 


e 
AND MANUFACTURING COMPANY 


Gurnee 98, Illinois 


























TECHNIC INC. 


Providence, Rhode Island, U.S.A. 
JAckson 1-4200 
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Spectfy THOMAS «i. 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 





Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 





DISTINCTIVE ADVANTAGES 







Requires No Attention. 
Visual Inspection 
While Operating. 


No Wearing Parts 
Freedom from Shut-downs. 


No Loose Parts. 
All Parts Solidly Bolted 


Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement. 











NO MAINTENANCE 





WO LUBRICATION 





WO BACKLASH 





CAN NOT 
“CREATE” THRUST 











PERMANENT Drives Like a Solid Coupling. 
TORSIONAL Elastic Constant Does Not Change 
CHARACTERISTICS Orginal Balance is Maintained 

















Thomas Couplings are 
mode for a wide range 
of speeds, horsepower, 
shoft sizes and can be 
assembled or disassem- 
bled without disturbing 
the connected machines, 
} except in rare instances. 





NS: Write for new Engineering Catalog No. 51A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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Here is one of the Stearns clutches installed at the Manitowoc Portland 
Cement Company. It transmits power from the motor to the prelimi- 











nary grinding mill. 


Spencer Thermostat Division, Metals 


and Controls Corp. 320 
Square D Co. 84, 85 
Stalwart Rubber Co. 295 
Standard Pressed Steel Co. 104 
Stearns Magnetic, Inc. 343 
Struthers Wells Corp. 113 
Superior Tube Co. 90 

T 
Technic, Inc. 340 
Teer-Wickwire & Co., Lindberg Air 
and Hydraulic Division 65 


Tennessee Coal & Iron Division, United 
States Steel Corp. 93, 95, 97, 308, 309 








Thomas Flexible Coupling Co. 342 
Thompson Products, Inc. 278 
Thomson Industries, Inc. 234 
Timken Roller Bearing Co., 

The 125, Back Cover 
Tinnerman Products, Inc. m5 | 
Titan Metal Manufacturing Co. 262 ' , , 
Torrington Co., The 236, 243 
ta ' NO CLUTCH DOWN TIME 
Twin Dise Clutch Co. 249 

-..- even after 3 years 
U — 
of 24-hour-a-day service 

Union Carbide and Carbon Corp., - on 

Bakelite Co. 261 Three years ago Manitowoc Portland Cement Company, 
onion Cutts one Carbon Corp., - Manitowoc, Wisconsin, installed Stearns magnetic clutches on 

tellit q 6 — . . . 

nes Guiitiy a neue Comp two preliminary grinding mills used to crush stone to 20 mesh 

Linde Air Products Co. 124 size. These clutches replaced heavy, outsized friction units 
United States Steel Corp., which became misaligned and sometimes even twisted off and 

Subsidiaries 93, 95, 97, 308, 309 broke the dive shaft 
United States Steel " 7 - : 

Export Co. 93, 95, 97, 308, 309 i 
United States Steel Supply Division, Not one cent of maintenance 

Cntied Dates Sect Comp. me © The Stearns clutches are operating 24 hours a day and, according 
Universal Ball Co. 50 


to James Dailey, superintendent and manager, they have not 
required a single adjustment or one cent of maintenance since 
7 installation. During this same period old clutches, still used on 
other grinding mills, broke down or required lining replacement 


ee onl _— vod .. resulting in costly down time and loss of production. 
Vickers, Inc., Division of 
Sperry Rand Corp. 241 Engage smoother, require less space 
eta Ge Ge me yes The Stearns clutches engage quickly, yet smoothly . . . require only 
tem Qhnete bn. , 332 14 the space needed for the old clutches. They are controlled 
through convenient push buttons instead of hand levers. 

é“ Stearns magnetic clutches matched to your machine 
Waldes Kohinoor, Inc. 293 Stearns offers clutches for equipment ranging from business machines 
Wallingford Steel Co., The 28 to ball mills — and larger. Torque range from .1 lb ft to 30,000 Ib 
Ward Leonard Electric Co. 281 ft. Available in a wide range of standard models or custom-built 
Western Geer Works 235 units to match your machine exactly. Get full details on the finest 
— a 61, 238, 239, 338 magnetic clutches available. Write today for bulletin 226-DJ. 
Winsmith, Inc. 42 _ 
Wisconsin Motor Corp. 301 MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


Wollensak Optical Co. 335 
Worthington Corp. 69 s§ T ¥ A Ea . } x MAG Fe & Ts 
‘STEARNS MAGNETIC, INC., 692 S. 28th St., Milwaukee 46, Wis. 


Engineers Available or Wanted 338 
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Revere ae Shapes 
Ad Bye2g1 


help make 


@ In many cases the most desired feature of an extruded 
shape is the economy it makes possible by reducing machin- 
ing time and scrap. However, there is another advantage that 
sometimes is also important, and that is the denseness and 
uniformity of the metal. A shape is produced by pushing 
heated metal through a die, in an extruder that exerts an 
extremely high pressure. This working of the metal imparts 
extra qualities. 

Both economy and uniformity are taken advantage of by 
the Textile Machine Works, Reading, Pa. The company uses 
four extruded shapes of Revere Free Cutting Brass in its slotted 
sinker heads. For 66-gauge stockings, there are 66 slots in a 
space of 1% inch, and in the total slotted length of 14 inches, 
the tolerance is less than .001 inch. In order to achieve this 
accuracy, and be assured of straightness and flatness, Textile 
specifies shapes of extreme uniformity. 

Perhaps your requirements are not quite so high as Tex- 
tile’s. Or perhaps they are higher. In either case, we shall be 
glad to explain how Revere Extruded Shapes can save you 
money, and at the same time help you maintain the highest 
quality standards, See the nearest Revere Sales Office. 
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Partly disassembled sinker 
head, and drawings of the four 
shapes used in the top, bottom, 
knock over bar, and verge plate. 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I/1.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere, 
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You can't beat the combination of the RIGHT horsepower, the RIGHT 
shaft speed, the RIGHT features all in one compact power unit that 
you-can use RIGHT where you want it. It's the best way and the easiest 
way to select your power drives because you purchase one unit, handle 
one unit in your receiving, production, or maintenance departments 
. . . set one unit in place and you re ready to go. ; 

Master Motors, available in thousands and thousands of ratings 
(Y% to 400 HP) give you the widest selection of electric motor drives 
in the nation .. . permit you to use a power drive that will add greatly 
to the compactness, appearance, safety and economy of each of your 
applications. 

Use Master Motors to increase the salability of your motor-driven 
products . . . improve the economy and productivity of your plant 


equipment. They're the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 





easy solution 





How TIMKEN’ bearings cut maintenance 
on auto body stamping presses 


AINTENANCE and down- 
time are low in the stamp- 
ing department of one large 
automotive manufacturer. One 
reason: 30 new-design Niagara 
double crank presses have the 
back gear shaft and flywheel on 
Timken® tapered roller bearings. 
Every time the press stamps a 
part, the bearings on the back 
gear shaft take the heavy shock 
load. Timken bearings take these 
loads with ease because rollers 
and races are case-hardened. This 
gives them a hard, wear-resistant 
surface over a tough, shock- 
resistant core. Full line contact 
between rollers and races of 
Timken bearings gives them ex- 
tra load carrying capacity to hold 
shafts in line. There’s minimum 
maintenance, less downtime. 

Timken bearings help gears 
last longer, too. They insure ac- 
curate gear mesh because Timken 
bearings’ tapered construction 
lets them take both radial and 
thrust loads in any combination. 
The taper prevents lateral move- 
ment of the shaft. Flywheels do 
not become worn or loose, crank- 
shaft wear is prevented. 

Be sure to specify Timken bear- 
ings for all the machinery you 
build or buy. They give longer 
life with less friction. Look for 
the trade-mark “Timken” on 
every bearing. TheTimken Roller 

. Bearing Company, Canton 6, O. 
eo srs Cows Canadian p!ant: St. Thomas, Ont. 


WORKS mounts the back gear 
shaft and flywheel on Timken Cable address: ““TIMROSCO”. 


tapered roller bearings to in- 


sure longer life and less main- 
tenance. - eas 


This symbol on a product means 
its bearings are the best. 


iran I 


Surface finish of high quality 

PROFILOGRAPH TRACE. GOOD COMMERCIALLY . . 
GROUND FINISH (s O00 KX VERTICAL Timken bearing rollers and 
30 X HORIZONTAL races is so smooth that it 
takes a prohlograph to meas- 
PROFILOGRAPH TRACE. TIMKEN BEARING ure its smoothness. This 
FINISH (5.000 K VERTICAL, 30 KX HORIZONTAL) instrument measures surface 


TAPERED ROLLER BEARINGS [a variations to a millionth of 


an inch, as shown at the left 





OPTICAL FLAT. PERFECT FINISH 


NOT JUST A BALL ) NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL ~ ) AND THRUST LOADS OR ANY COMBINATION 














